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GASOLINE BLENDER 
VENTURIS 


GASOLINE BLENDING 
BUILDING 


CONTROL PANELS 


OYE INHIBITOR 
/ BUILDING 


TEL BLENDER 
BUILDING 


CONTROL PANELS 


TO TANKER 


°.Proportioneers, Inc.°o new differential control 
method continuously blends base stocks and 
adds inhibitors, dyes and TEL to produce regular 
and premium gasolines on a direct ‘tank to 
tanker” basis without intermediate storage. 

This exclusive differential control system, field 
proven in many successful installations, inte- 
grates flows of base stocks to produce a product 
of uniform characteristic regardless of variations 
in line pressures or flows. The °oProportioneers°o 
method makes the blending process continuous 


Write to °»PROPORTI 


-al service representatives 


he United State 


and automatic assuring high accuracy in the 
blending of components and strict adherence to 
formula in proportioning even minute quantities 
of additives. Auxiliary tanks, piping, circulation 
pumps and mixing equipment are eliminated — 
with a resultant saving in floor space, power and 
equipment costs. The °oProportioneers®s system 
offers new speed, flexibility and economy in the 
production of blends, improving the product and 
the competitive position of the producer. Ask for 
recommendations and descriptive literature. 


NEERS, INC.. 447 Harris Ave., Providence 1, R. I. 


Canada, Mexico and other foreign countries. 
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Tech in principal cities of 


Research apparatus 
that 
cannot be 
duplicated 


MONG the many unusual pieces of 
A apparatus which have been devel- 
oped during the past quarter of a cen- 
tury at the Ethyl Laboratories, there 
is one that it would be extremely diffi- 
cult —if not impossible—to duplicate. 

That is our collection of human minds, 
each with the unique knowledge and 
experience needed to make progress in 


a highly specialized field. Only such 


continued on next page 
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Research apparatus that cannot be duplicated 


minds can fully grasp the complex, inter- 
related problems of fuel hydrocarbons, 
antiknock ingredients, lubricating oils, 
engines, and engine operating condi- 
tions. And only such minds can be of 
substantial help to the petroleum in- 
dustry. 

Ethyl has been building its research 
and service teams for over twenty-eight 
years. Many of our original people are 
still with us. They form the nucleus of 


an organization which now includes over 


continued {rom preceding page) 


four hundred fuel, antiknock and engine 
specialists, and one hundred and fifty 
representatives in the field. These peo- 
ple are not only individually capable, 
but they have worked and developed 
together as a team so that their collec- 
tive value to Ethyl customers is far 
more than the net total of their individ- 
ual capabilities. 

Most important to you, this Ethyl 
team works for you every working hour, 
every working day of their lives. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Experience* 


FARM SERVICE ROAD RATINGS (indoors) 


FUEL RESEARCH 


PREMIUM GASOLINE PROMOTION 


SAFETY SERVICE 


GASOLINE TESTING 


4 


Chemical Plant... 


W orks speak 
louder than 


words 


They all use 


Girdler GIRBOTOL Plants 


to remove acid gases 


es CAN COUNT on Girdlers wide 
experience in building GIRBOTOL 
plants to keep right on growing. For the 
GIRBOTOL process is the most economical 
method known for removing acid gases, 
such as hydrogen sulphide and carbon 
dioxide from gas mixtures. More and 
more companies are proving that to 
their own satisfaction with operating 
data from their GIRBOTOL plants 

The GIRBOTOL Process is the accepted 
process for purifying gaseous refinery 
hydrocarbons. And more than a score 
of GIRBOTOL plants are being used to 
remove hydrogen sulphide from liquid 


hydrocarbons such as butane, propane, 
poly-feed stocks, straight-run naphthas 
and gasoline. 

You'll find the GIRBOTOL Process not 
only the lowest cost method of hydro- 
carbon purification, but it may also 
be a source of valuable by-product 
hydrogen sulphide, used to produce 
elemental sulphur. 

You can obtain technical help from 
Girdler on problems involving the 
manufacture, purification, separation, 
or utilization of industrial gases. Call 
or write now. The Girdler Corporation, 
Gas Processes Div., Louisville 1, Ky 


CORPORATION 


Gas Processes Division 


Re 


Refinery.. 


Illinois 


Chemical Plant... Arkansas 
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extra feet 
capacity! 


| with New Wiggins Full Travel Lodek... 


Now—for the first time, a floating roof that utilizes Full Tank Height! 
When empty, the roof actually rests on the tank bottom without pipe 
supports. The Full Travel enables you to utilize the full capacity of 
the tank for conservation storage. 

Result: 1. Complete protection of product for the entire tank 
height. 2. Effective elimination of dead storage space. 3. More usable 
capacity without increase in cost. 

Only a General American patented Wiggins Lodek can offer you 
this new Full Travel . . . this 100% use of capacity. 


LIMITED TRAVEL 
ROOF TRAVELS TO THE BOTTOM 1 ~ 


INLET 


— USE THIS SPACE 


TANK 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street - Chicago 90, Illinois 
District: Offices: Buffalo * Cleveland © Dallas * Houston © Los Angeles * New Orleans © New York © Pittsburgh 
St. Lovis © Son Francisco © Seottie © Tulsa © Washington. 
Export Dept.; 10 East 49th Street * New York 17, New York. 
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PLATT’S OILGRAM NEWS 


A daily independent oil-news 
reporting service issued from 
Cleveland, Houston 


New York, 


NATIONAL PETROLEUM NEWS 


PLATT’S OILGRAM PRICES 


price 
from 


The weekly oil marketing maga daily independent oil- 
zine, covering news, prices, trans reporting service issu’ 
portation, storage, merchandising New York, Cleveland, Houston 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison’s production of microspheroidal (M-S*) is tops in 
uniformity .. . providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 
*T.M.T.D.C.C 


Progress Through Chemistry 


THE DAVISON CHEMICAL CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGQRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELS/§SILICOFLUORIDES AND FERTILIZERS 
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FREE literature 
to help you CUT 
cleaning costs 


Complete Coverage 
on Maintenance Cleaning 


Here's useful information about the many maintenance 
cleaning jobs you can do faster at less cost—with Oakite 
cleaning and descaling materials and methods. 

The 32-page booklet, at top, is full of practical down-to- 
earth facts on the general cleaning of production equipment 
(drilling rigs, Diesels, mud hogs); and refining equipment 
(heat exchangers, towers); and marketing equipment (drums, 
pumps, trucks). 

The six folders represent those cleaning jobs most fre- 
quently encountered in the petroleum industry. Each job is 
discussed individually in detail ... aided by photographs 


1 
and diagrams. 
2 Cleani This literature is freely available to you as is Oakite 
as Technical Advisory Service. You can obtain both simply by 


writing address below today. No obligation. 


Tank Cars 


OAKITE 


OAKITE PRODUCTS, a * METHODS ° St., N.Y. 6, N.Y. 


Technical Service Representatives in Principal Cities of U. S. & Canada 
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Expansion 


Further expansion of basic refining capacity beyond 
the additional 1,000,000 b/d goal to be achieved by 
nd of 1953 is likely. The Petroleum Administration 
for Defense is re-evaluating the mobilization demand 
picture, and is expected to raise it sights considerably 
above that figure. 


Expansion program of the refining industry so far 
ipproved for accelerated tax amortization has reached 
$565,000,000, with another $165,000,000 approved for 
ullied projects—petrochemicals, TEL, cracking cat- 
ilysts. Further details in this issue—p. 836. 


Canada plans to boost its refining capacity by about 
35,000 b/d at a cost of around $80-million. Present 
Canadian capacity is nearly 350,000 b/d. 


Cities Service Co. has authorized M. W. Kellogg Co. 
to proceed with design and engineering of two Fluid 
Hydroforming units, to be built at Lake Charles, La. 
(Cities Service Refining Corp.) and East Chicago, Ind. 
(Cities Service Oil Co.-Del.). The Lake Charles unit 
will process more than 19,000 b/d; East Chicago, 
about half this volume. 


Sun Oil Co. plans to build a 10-15,000 b/d refinery 
at Sarnia, Ont. The new plant will include combina- 
tion atmospheric and vacuum distillation units and 
an 8-10,000 b/d Houdriflow catalytic cracking unit. 
Principal contractor will be Catalytic Construction 
Co., Philadelphia, with cost of plant estimated about 
$10 million. Start of construction depends on mate- 
rials situation but March, 1953 has been set as com- 
pletion date. High quality motor gasoline, kerosine, 
heating oil and residual fuels will be produced. 


Standard Oil Co. of Texas has awarded contracts for 
a 940 b/d sulfuric acid alkylation plant to be installed 
at its E] Paso, Texas, refinery. M. W. Kellogg Co. will 
handle design, engineering and procurement of mate- 
rials; Catalytic Construction Co. will handle construc- 
tion. Texas Standard has received a certificate of nec- 
essity for the project, and approval for accelerated 
amortization of 100° of the estimated cost of $2,- 
750,500. 


Eastern States Petroleum Co. has commenced con- 
struction on a 5000 b/d UOP pletformer at its Pasa- 
dena (Houston) refinery. It is planned also to add 
facilities for recovery of benzene, toluene and xylenes 
from the platformate. To be used in making avgas, 
project has received DPA certification for 100° fast 
tax write off on $3,300,000 of eligible cost. 


Wilcox Oil Co. will construct a 1500 b/d UOP Plat- 
forming unit at its Bristow, Okla., refinery. Universal 


PETROLEUM PROCESSING, August, 1951 


Current News 
Summarized 
For Oil Men 


Oil Products Co. will furnish process designs with 
construction contract to be let soon. A DPA certifi- 
cation in two parts has been granted: $830,000, 75% 
and $50,000, 50°;. Refinery capacity is 6000 b/d. 


Richfield Oil Corp. is studying the possibility of un- 
dertaking a $45,000,000 refinery expansion program, 
construction of which would require two years. Rich- 
field presently has a 10,000 b/d plant at Vindale, 
Calif., and a 100,000 b/d plant at Watson, Calif. 


Universal Oil Products Co., will build a new general 
office building at DesPlaines, Ill., a Chicago suburb, 
with accommodations for approximately 350 persons. 
Contractor is Henry Ericsson Co., Chicago. 


Skelly Oil Co. will install a 1500 b/d UOP Platform- 
ing unit and increase crude throughput approximate- 
ly 20° at its 6000 b/d Longview, Texas, plant by 
modernization of existing facilities. A small catalytic 
polymerization unit also will be added. Universal Oil 
Products Co. has contract for design and engineering, 
with construction to be done by Procon, Inc, Site pre- 
paration has been commenced by refinery staff and 
project completion is scheduled for March, 1952. 


Missouri Farmers Assn. (MFA) will install at its 
Memphis, Tenn., plant the smallest air-lift Thermofor 
catalytic cracking unit authorized to date. Unit will 
be capable of handling 1700 lbs. of carbon per hour 
(about 3000 b/d total throughput) and will cost 
$1,800,000. Balance of project will boost plant 
throughput from present 4500 b/d to 6000 b/d by ad- 
ditions to topping plant, and installation of gas re- 
covery, catalytic polymerization and 3 million gals. 
storage facilities. Koch Engineering Co. is general 
contractor, with construction to begin immediately 
and completion estimated for late 1952. MFA plant 
was formerly known as Delta Refining Co. 


Sun Oil Co.’s new aromatics operation at Marcus 
Hook, Pa., was incorrectly reported in the last issue 
to have a capacity of 13 million gals. annually of 
chemical grade toluene (among other products); the 
correct figure is 30 million gals. Also, the new recov- 
ery method to be used is Sun’s “Arosorb” process 

described in detail this month on p. 833. 


Lakeside Refining Co., Kalamazoo, Mich., is installing 
a 1000 b/d Perco catalytic reforming unit. Koch En- 
gineering Co. is contractor, with completion sched- 
uled for mid-'52. 


Skelly Oil Co. is enlarging the capacity of two natural 
gasoline plants. The No. 2 plant at Eunice, N. Mexico, 
is being doubled in size, to a throughput of 60,000 
Mefd., and when completed shortly will produce 160,- 
000 gal. daily of natural gas liquids. At Velma, Okla., 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’S OILGRAM NEWS 
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What's Happening! 


plant throughput is being jumped 27,000 Mcfd. and 
liquids production 50,000 gal. per day on work near- 
ly completed to a total of 57,000 Mecfd. of gas and 
110,000 gal. daily of liquids. Design, engineering and 
materials purchasing for both jobs is being handled 
by Skelly. 


synthetic ammonia plant to its other petrochemical 
manufacturing units at Dominguez, Calif. Construc- 
tion will begin this year with completion scheduled 
for late 1952. 


Industrial Mobilization 


Smaller refiners are getting a bigger share of the 
accelerated amortization projects, based on their plant 
capacities, than are their bigger brothers. Figures 
recently compiled by the Petroleum Administration 
for Defense show that over 26'* of the additional 
crude oil topping capacity and 16°: of the new cat- 
alytic cracking capacity recommended by PAD for 
tax certificates is being built by firms who are listed 
among the 184 smallest companies in the country. 
Those 184 companies at present operate only 10.63°: 
of the nation’s crude capacity and 3.71‘ of the cat- 
alytic cracking capacity. 


Deliveries of controlled materials for use in petroleum 
and gas operations can be rescheduled by PAD, ac- 
cording to a recent order issued by National Produc- 
tion Authority (Supp. 1 to Del. 13). A shipment of 
structural steel, for example, can be diverted from 
one refiner who may not yet be ready to start con- 
struction to another whose defense production pro- 
gram is being hindered because of delays in de- 
livery of his own steel order. PAD’s rescheduling au- 
thority applies only to orders on which priorities as- 
sistance is or may be made available, and to cases 
where no change in production schedules would be 
required. 


APPOINTMENTS—Richard M. Morrison (manager of 
purchasing dept. for The Texas Co.) as deputy di- 
rector at PAD’s Materials Division ... C. E. Davis 
(vice president in charge of manufacturing, Shell Oil 
Co.) deputy director of PAD’s Refining Division . . . 
Donald R. Teis (formerly materials supervisor for the 
Creole Petroleum Corp. in Venezuela) as asst. director 
of PAD’s Production Division, succeeding Millard K. 
Neptune, resigned . . . Walter G. Whitman (recently 
head of MIT's Chemical Engineering Dept. and prior 
to that associate director of research for Indiana 
Standard) as chairman of Defense Department's Re- 
search and Development Board. 


Markets, Prices 


British-Iranian oil dispute in the Middle East, involv- 
ing some 530,000 b d of refining capacity at Abadan 
plus additional quantities of crude, acted as a firm- 
ing factor in the U. S. Gulf market in July. In other 
refining districts, supplies were plentiful with prices 
easy. 

Through July 28, Asiatic Petroleum Co., buying 
agency for British Government, had bought approxi- 
mately 15,000,000 bbls. of various refined products in 
the U. S. for export during last half of 1951 to areas 


SO} 


Shell Chemical Corp. will add a multi-million dollar 


of short supply from Abadan. Bulk of the material 
came from the Gulf Coast, although some purchases 
were made from Atlantic and Pacific Coast plants. 
Latter supplied some 4,000,000 bbls. of heavy fuel 
the product in shortest supply at the Gulf and along 
the East Coast. 


Floods in Kansas, which halted shipments via the 
Great Lakes Pipe Line for an 8-day period and dis- 
rupted rail transportation north from the Mid-Con- 
tinent, caused considerable backing up of products at 
refineries. Some distress-lot offerings were shoved 
on the market, with light products quoted 0.375 to 
0.5¢ per gal. below generally quoted prices, and heavy 
fuels 5 to 10c per bbl. below. 


Principal price development in July was a 0.5¢ per gal. 
increase, to 8c, in the cargo price for No. 2 fuel at 
the Gulf. Aside from this, changes in primary mar- 
kets were confined to specialty products. 

Crude scale wax in Western Penna. was off 0.5¢ per 
lb. to 5.5c in tank cars, FOB refineries, reflecting sub- 
stantial build-up in inventories. Most recent report of 
Bureau of Mines showed that stocks of all waxes in 
U. S. as of end of May had increased to 162,400,000 
Ibs., highest level in nearly 20 years. 


Foreign 


Ruhrehemie A. G., Oberhausen-Holton, Germany, has 
contracted with Koch Engineering Co. for construc- 
tion of a complete 6000 b/d refinery, including crude 
and vacuum distillation, thermal cracking, 3500 b/d 
Perco catalytic reforming, gas recovery and treating 
facilities. Completion is estimated for early 1952. 


Esso Petroleum Co. has placed the first unit of its 
new refinery at Fawley, England, on stream—a 60,000 
b/d crude topper originally scheduled to begin op- 
erating in 1952. When completed, the plant will have 
a capacity of 115,000 b/d. Esso also plans to start 
work soon on a major addition to the plant to ex- 
tract sulfur from refinery gases—at the rate of about 
12,000 tons per year. 


Industrie du Petrole S.A. (IPSA) is adding a 1000 
b/d catalytic reforming and desulfurization unit to 
its plant at Rotkreuz, Switzerland. Koch Engineering 
Co. is furnishing designs, with construction being 
done by plant staff. 


Miscellany 


Sinclair Refining Co. is moving its New York offices 
to the new 26-story Sinclair Oil Building at 600 Fifth 
Ave., New York 20, with the transition scheduled to 
be completed Aug. 20. Telephone number remains 
unchanged— Clrcle 6-3600. 


A new solvent extraction process has been developed 
by Dow Chemical Co., in cooperation with Universal 
Oil Products Co., for the recovery of aromatics from 
hydrocarbon materials. UOP will act as licensing 
agents to the petroleum and petrochemical industries. 
The new process, named UDEX, reportedly uses di- 
ethylene glycol as the solvent and is being installed 
in at least one refinery. 
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PENBERTHY REFLEX 
LIQUID LEVEL GAGES 


Operated by air, gas, or steam 
pressure, pumps (without clog- 
ging) any liquid that will flow 
through pipes. Lifts fluid from 
lower level and discharges 
against pressure approximately 
equal to operating gas pres- 
sure. Operates automatically by 
ejector that exhausts the vessel 

. drawing in liquid . . . then 
gos pressure pushes it out. Ejector 
and its control valve not in con- 
tact with fluid pumped. Corro- 
sion proofing easy. Write for 
Bulletin 5030. 


| 


Motor and switch 
totally enclosed, this 
pump has Underwrit- 
ers approval for Class 
|, Group D, and Class 
ll, Groups E, F and G 
hazardous locations. 
These include gasoline, 
wide variety of materials that successfully solvent vapors, metal 
cated to customers’ specifications from withstand corrosion, contamination and dust, natural gas, car- 
special alloys to meet unusual corro- high temperatures. Special units developed bon black, naphtha, 
sive, pressure and temperature con- to meet unusual conditions. Write for alcohol, grain dust, 


ditions. Write for new Catalog No. 35. Catalog 34. ee ee ee 
and coke dust, etc. 


Made of cop and 
bronze throughout, this 
pump is corrosion 
proof, durable, thor- 


x Write for Bulletin 


4929. 
PENBERTHY [NJECTOR COMPANY thy 
= 


Youcan't misread the Penberthy Reflex 

Liquid Level Gage . . . if prevents A simple jet pump operated by air, water 
or steam. Has no moving parts . . . needs 
no lubrication. Will not get out of order 


mistokes. Due to a simple, invariable 
optical principle, the empty space 
always shows white . . . the liquid 
black. In addition to standard units, 
Penberthy Reflex Gages are fabri- 


. wear is not appreciable. Reliable, 
noiseless, compact, convenient and initial 


cost is very low. Made in bronze, iron and 


PENBERTHY ALSO MANUFACTURES A COMPLETE LINE OF LIQUID LEVEL GAGES IN BRONZE, IRON, STEEL AND ALLOYS 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2 MICHIGAN 


Canadian 


Established 1886 


Plant, Windsor 


Ontario 
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*Trade-Mark 


line 


oxygenated and 
chemica 


solvents and chemicals. Every day more 


industries are using ENJAY materials to 
produce improved products. 


ENJAY markets this wide range of industrial chemicals: ENJAY products are 


Petrohol 91 (lsopropy! Alcohol) Methyl Ethyl Ketone Aromatic Tars marketed in bulk 
Petrohol 95 (Isopropyl! Alcohol) Ethyl! Ether Paratone orin quantities to fit 
Petrohol 99 (lsopropy! Alcohol) tsopropy! Ether Parapoid 
Secondary Buty! Alcohol Diisobutylene Paratac your requirements. 
tsooctyl Alcohol Polypropylenes Paranox 

Isopropyl Acetate Butadiene Paraflow 

Secondary Buty! Acetate lsoprene Vistanex ENJAY COMPANY, INC. 


Acetone Dicyclopentadiene Naphthenic Acids 15 W. Sist St., New York 19, N.Y. 
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TOMORROW .. ineetroieum TECHNOLOGY 


Possible Effects of 
Today’s Developments 
On Future Operations 


By the Editors of Petroleum Processing 


“Mechanical Octanes" Talking 
Point for New Chrysler Engine 


HE general public had its introduction to “me- 

chanical octanes” as a means for control of en- 
gine knocking, as well as fuel octanes, when the new 
Chrysler models were announced. “ ‘Mechanical oc- 
tanes’ give top performance on non-premium grade 
fuel. The Engine of Tomorrow on the gasolines of 
today,” read the advertising in many newspapers. 

With the 1951 passenger car models, the Chrysler 
Corp. announced a new valve-in-head, Vee type, 8-cyl- 
inder engine of 331 cu. in. piston displacement in the 
larger models of 7.5-1 compression ratio. It superseded 
an L-head, 8-cylinder-in-line engine of 323 cu. in. 
displacement. While the engine will operate satis- 
factorily on present regular grade fuels, it is stated 
that further improvements are assured by continued 
development and use of higher quality fuels. 

After long and continued study of both conventional 
and unconventional types of combustion chamber de- 
sign, the hemispherical combustion chamber was 
adopted for use in the new engine as being the most 
practical design to assure effective fuel utilization.‘!’ 
The accompanying sectional drawing indicates the 
main features of the design. The valves are located 
within a nearly hemispheric cavity in the cylinder 
head. They are laterally disposed in a plane that 
passes through the cylinder centerline and is perpen- 
dicular to the crankshaft axis. A wide angle is formed 
between the valve stems. The spark plug is centrally 
located. 

Features of design are listed that are conducive 
to high volumetric efficiency. “The valves are not 
crowded together, nor surrounded closely by the com- 
bustion chamber walls, and thereby they are fully 
effective in the flow of the fuel-air mixture and the 
exhaust gases. Both ports are ideally streamlined 
with a minimum of directional change, such port 
shapes being permitted by the specific location and 
lateral disposition of the valves. The obvious complete 
separation of the ports, together with the wide space 
between the valve seats, assures that the incoming 
charge picks up a minimum of heat from the hot ex- 
haust. In addition, the flow within the cylinder is 
not restricted by ary barriers or tortuous passages.” 

Another advantage of the hemispherical combustion 
chamber is said to be the low heat rejection to the 
coolant. Potentially, this means a smaller, lighter and 
less expensive coolant system for an engine of the 
Same power. 

A number of factors permit the use of the 7.5-1 
compression ratio in the new engine without requir- 
ing the use of premium grade gasoline. The principal 
ones are: 

Absence of pre-ignition 

Relatively low increase in octane number re- 
quirement due to combustion chamber deposits 

An increase in the apparent octane number 


PETROLEUM PROCESSING, August, 1951 


Spark Plug Opening 


Effective fuel utilization is achieved in the Chrysler 
Corp.’s new “mechanical octane” engine by using a hemi- 
spherical combustion chamber 


rating of the majority of commercial gasolines. 

The announcement of the new Chrysler engine 
presents tangible evidence that progress toward in- 
hibiting engine knock is being achieved by mechanical 
design features. Further achievement in this direction, 
together with the improved fuels that will be forth- 
coming, may make it possible to bridge the gap be- 
tween the present and materially higher compression 
ratios with less difficulty than refiners have antici- 
pated. V.B.G. 
(1) “Development Highlights and Unique Features of the New Chrysler 

V-8 Engine W. E. Drinkard and M l.. Carpentier, Chrysler 


Corp., before the SAE National Passenger Car, Body and Materials 
Meeting, Detroit, March 6-8, 1951 


Reforming of Natural Gasoline 
May Solve Surplus Problem 


OR a long time the natural gasoline industry has 

been seeking some means to avoid the embarassing 
surpluses of its principal volume product which de- 
velop seasonally. These excesses come about because 
natural gasoline often does not have a high-enough 
octane rating. Most refiners want to use no more than 
they absolutely have to in order to meet volatility re- 
quirements in their own motor fuel. Likewise, it can- 
not be used directly as motor fuel in the majority of 
automobiles with satisfactory results. 

Needed has been some economic means of upgrad- 
ing quality, or of producing a salable product for 
all seasons of the vear. 

A solution to the problem and a possible blueprint 
of things to come in the gas processing field is seen 
in the recently announced project of Atlas Processing 
Corp. to catalytically reform natural gasoline to pro- 
duce benzene, toluene and xylene concentrates." 

Feed stocks for the new Atlas project, to be built 
at Shreveport, La., will be natural gasoline streams 
from several nearby gas processing plants, piped di- 
rectly to the Atlas plant. There the stock will be re- 
formed, using UOP’s Platforming process, and the 
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Tomorrow in Petroleum Technology 


resulting aromatic products recovered, using an ex- 
tracted distillation unit designed by Shell Develop- 
ment Co. Approximately 17,600 gals. daily (about 
120 b/d of benzene will be produced when the plant 
goes on stream. 

Further details on the application of catalytic re- 
forming to the processing of natural gasoline were 
given in a recent paper before the Natural Gasoline 
Assn. of America.'*) There it was reported that the 
high-boiling components of the natural gasoline feed 
stream (above 150° F.) usually serve as the charge 
stock to the reformer. After being reformed to high- 
octane aromatics, this “kitty’’ then may be used in 
a number of ways: 

(1) Blended back with the light ends to produce a 
satisfactory motor fuel. 

(2) Separated to produce avgas blending agents, 
with the unused materials being blended back with 
the light ends for motor fuel. 

(3) Solvent refined to segregate toluene, xylene 
concentrates and benzene, and the remaining light 
ends disposed of by the best means available. 

All of this doesn't indicate that every natural gaso- 
line or cycling plant will install a reformer of its own. 
But operators of these plants will probably give more 
thought to an arrangement similar to that of the Atlas 
group —of combining the production of several plants 
in a relatively small area to secure a sufficient volume 
of charge stock to make a reformer of economic size 


practical. D.P.T. 
(1) PRocessine What's Happening June, 1951. p. 571 
«2) Processing of Gas Distillate Raw Materials by C R. Williams 


and R. E. Sutherland, presented at the 30th Anniversary Meeting 
Natural Gasoline Assn. of America, Tulsa, Apri! 25-27, 1951 


Interest Grows in Acetylene 
As Chemical Building Block 


WO developments serve to focus attention in the 
chemical and petroleum industries on acetylene 

as a raw material for building organic chemicals.‘ “ 
The first is the fast growing use of the material for 
making plastics, synthetic fibers, rubbers, a wide 
variety of drugs, and other products. The produc- 
tion of acetylene gas has grown four-fold since the 
last pre-war year (1939) and it is now being made 
at the rate of 6,000,000,000 cu. ft. per year. This is 
equivalent to about 414,000,000 pounds, of which 
nearly 300,000,000 is converted into chemicals, the 
remainder being used for welding and torch cutting 
A second development, of even greater interest to 
the oil companies, is the fact that natural gas is 
giving calcium carbide formidable competition as a 
base from which to make acetylene. Concrete evidence 
of this fact is the 30,000,000 plant Monsanto Chemical 
Co. is building at Texas City to produce acetylene 
from gas, as an intermediate in the production of 
acrylonitrile for its new synthetic fibre Acrilan, Union 
Carbide & Carbon Co.'s Texas City plant is being 
doubled in capacity. It makes acetylene by the Sasche 
process, using natural gas or methane and oxygen. 
Processes for making acetylene from natural gas 
are not new to refiners. The Schoch process, developed 
at the University of Texas, uses an electrical dis- 
charge that creates a low-temperature arc. Natural 
gas is passed through a series of circular chambers. 
each of which has three electrical discharge points. 
The discharge is created by using a stationary elec- 
trode just outside the gas exit port, with a rotating 
impeller in the chamber as the other electrode. Gas 


SOS 


speeds through the combustion zone, is made to re- 
act by the electrical discharge, then is recirculated 
through coolers. In a 20,000,000 lb./year plant, cost 
including purification is estimated at 9.8 to 10.6c per 
Ib., compared with about 11.3c by the carbide route. 

The Wulff regenerative process, like the Schoch, is 
known in the refining industry but has not been ap- 
plied commercialiy as yet to acetylene manufacture 
as far as is known. This process cracks natural gas 
at 2600 F. in a regenerative type furnace. It is esti- 
mated acetylene should cost between 8.1¢ and 9.2¢ 
by this process. 

One disadvantage facing the plants in the south- 
west making acetylene from gas is their considerably 
higher shipping rate on the product, as compared 
with plants in the east using the carbide process. 
Looking ahead, this might mean chemical manufac- 
turing plants on the Gulf Coast, close to their supply 


of the acetylene raw material. —V.B.G. 

(1) “Chemists Give New Play to Acetylene Business Week, July 7 
1951. pe. 42 

(2) Acetylene Miracles Wall Street Journa Chicago Journal 


mmerce Edition, Juiy 7. 1951 


New Dehydrogenation Catalyst 
Gives Higher Butadiene Yields 


NEW dehydrogenation catalyst has been an- 

nounced by Dow Chemical Co. for the dehydro- 
genation of normal butylenes to butadiene which will 
increase yields without requiring substantial altera- 
tions to existing plants. A _ pelleted calcium-nickel 
phosphate, it offers 92° yields of butadiene against 
the approximately 70° achieved by the standard iron- 
magnesium oxide promoted catalyst.''' 

To use the new catalyst in existing plants, achiev- 
ing approximately a 10° increase in yields, requires 
only the strengthening of the catalyst supporting 
grates in the reactors. Steam and reactor feeds then 
can be increased to the limit permitted by the feed 
heater and steam superheater equipment in the plant. 
The waste heat boiler, compressor and steam quench- 
ing facilities will be adequate because the new cata- 
lyst does not produce as much non-condensible gas as 
the standard catalyst now in use. The butadiene puri- 
fication facilities might be overloaded by the addition- 
al 10°; of production, however. 

More butadiene purification must be added if the 
ultimate in yield—35°7 increase in conversion per 
pass—is to be achieved. Because the charge of buty- 
lenes will be greater, additions to feed heater and 
steam superheater capacity also will be needed. 

Tonnage-wise or volume-wise, as the oil industry 
computes them, butadiene has never been a large vol- 
ume product, nor has the refinery B-B cut required as 
a raw material. However, it will be remembered that 
in World War II a considerable proportion of the 
butadiene capacity developed was to be supplied from 
alcohol because it was considered that, coming from 
an agricultural commodity, the supplies could the- 
oretically be inexhaustible. Nevertheless, alcohol bu- 
tadiene is relatively expensive by comparison to petro- 
leum butadiene—a cost factor reflected in the price of 
synthetic rubber. 

The new Dow catalyst may not only give an inex- 
pensive boost to petroleum butadiene capacity, but it 
could also mean a reduction in the amount of alcohol 
used for this purpose and, with this, a reduction in the 
cost of synthetic rubber. 


Butadiene Ronus Chemical Weer if 21-22 June @ 1951 
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try SANTOLENE ( to stop tanker corrosion 


Internal corrosion in tankers may cost 
you as much as $90,000 a year in main- 
tenance, including cost of critical materi- 
als, down time and manpower. Examine 
Santolene C, corrosion inhibitor for light 
petroleum products, as a means of con- 
trolling tanker corrosion. 


Santolene C, added to the light petroleum 
cargo, is believed to form a protective 
coating on metal, This coating remains 
to protect the ship when condensation 
covers the empty hold or when sea water 
is used for ballast. 


Santolene C has also been proved effec- 
tive in the laboratory and in product 
pipe-line service. Results have been con- 
firmed through use by a major oil com- 
pany which, for more than a year, has 
PETROLEUM 
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marketed all types of light petroleum 
products. 


Santolene C is product-soluble. It burns 
completely with the fuel, leaving no resi- 
due. Diesel and gasoline engine tests have 
proved that Santolene C does not reduce 
engine cleanliness, causes no injector 
fouling, has no adverse effect on any 
factor of engine performance. 


If you have a corrosion problem with 
light petroleum products in refineries, 
pipe lines, tanks, tank cars or tankers, 
Santolene C may solve it for you. For 
technical information on the use of 
Santolene C, write, wire or telephone 
MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1700 South 
Second Street, St. Louis 4, Missouri. 


(To obtain more data on advertised products see page BOB) 


URGENT If you have empty carboys or 
returnable drums, please return them to 
your supplier promptly. They're urgently 
needed. Containers are scarce! 

Santolene: Reg. U.S. Pat. Off. 
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WINS REFINERY ACCEPTANCE 


New All-Pneumatic Slide Valve Operator 
Cuts Costs on Fluid Catalytic Cracking Units 


This new air-operated Rotomotor makes it unnecessary to 
invest the heavy capital required for hydraulic systems. 
Using ordinary plant air supply, the Rotomotor is more 
economical for operating slide valves in control of spent 
catalyst, regenerated catalyst, and back pressure of flue 
gas on stack valves. In addition to being dependable, 
tugged and compact, the Rotomotor is accurate and sensi- 
tive to instrument output pressure changes os small as 
-025 psi. 

It is capable of handling thrust loads up to 60,000 Ibs. 
with stem travels up to 36". It is inherently a self-locking 


mechanism because it operates through a gear drive and 


threaded stem. A continuously connected handwheel and 


declutching lever provide for manual operation if needed. 
Bas. + 


s may be ted on any catalyst slide valve 
of your choice at the manufacturer's plant and shippec 
to you as complete units ready for installation. 


ACCEPTED BY THESE MODERN 
REFINERIES 


Skelly Oil Company 


HOW IT WORKS: 


POSITIONING DEVICE (B) determines’actual valve stem 
Taylor Refining Company position by means of tape and cam connection (A) and 
Imperial Oil Ltd. 

British American Oil Co. 


Cities Service Oil Company 


desired stem position by cir impulse from control instru- 
ment. Corrected output air pressure from (B) then is fed 
to AUXILIARY PILOT (C) which ports main air supply to 
PNEUMATIC MOTOR (D) driving gear box clockwise, or 
counterclockwise repositioning stem and completing pneu- 


The Texas Company 
Canadian Oil Refinery Ltd. 
Dunkirk Refinery (France) 


matic control loop. 


SEE THE ROTOMOTOR EXHIBIT AT THE INSTRUMENT SHOW 


w~ B tt 126-128 in ton, September 10-14 


Write for New Bulletin PP 


= 


CONOFLOW CORPORATION 


2100 ARCH STREET + PHILADELPHIA 3, PENNA. 


(To obtain more data on advertised products see page 908) 


How to Order Valves 
I have read and reread the article 
“How to Get What You Need When 
You Order a Valve,” July, p. 722 with 
much interest and certainly feel that 
those connected with the prepara- 
tion of this article are to be highly 
complimented on an excellent job 
from the standpoints of the material 
presented and the way in which it 
was presented. I think the field has 
been covered admirably and actually 
there is little that may be added. 

All too many times people ordering 
valves simply take them for granted, 
whereas those of us who have been 
connected with the operating side of 
the business for a number of years 
know that a good deal of trouble 
surrounding a processing plant stems 
from valve difficulties, a large 
amount of which are due to improper 
handling in installation, packing, or 
failure to remove dirt from the valves 
and lines. Also, too many people feel 
that they are experts on valves and 
insist on specifying trim materials 
in particular which are not suited to 
the service. When trouble occurs it 
is naturally the fault of the valve 
manufacturer. 

Although added personnel and 
steps in the processing of an order 
gre not desirable, I feel that a good 
many plants could save themselves 
much time and many dollars by rout- 
ing valve requisitions through an 
individual who is familiar with the 
problem and the product 


F. W. WILSON 
Chief Engineer 
Henry Vogt Machine Co 
Valve & Fitting Dept 
Louisville, Ky 


Instrument Fundamentals 
In my opinion, the verbiage is 
good, the desermption concise and 
clear. (Refinery Instruments--What 
Makes Them Tick?" PETROLEUM 
PROCESSING, July, 1951, pp. 730-733) 
I am inclined to be critical of the 
illustrations, however, believ: 
that more line drawings should be 
used, or the photographs touched up 
to eliminate odds and ends that al- 
ways puzzle the neophyte 
For Example, Fig. 3 on p. 731 de- 
picts a helical pressure element. It 
also includes a calibrating adjust- 
ment that will draw more eye atten- 
tion because of its peculiar shape 
than the helical coil. The text does 
not mention this doo-dad and un- 
doubtedly the reader will be frus- 
trated by such eye-catching gim- 
cracks that are not mentioned in 
the text 
E. J. GRACE, Jr 
Chief Instrument 
Sun Oil Co 
Philadelphia, Penna 


Engr 
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DYNAMIC ACCURACY means 
more today than ever before! 


Accurate Measurement of changing temperatures 
and pressures is the vital first step in instrumentation, 
whether indicating. recording or controlling. Today, 
Transaike* ‘Transmitters set new standards for sensi- 
tive and accurate measurement, 


TEMPERATURE: 


Taylor TRANSAIRE Temperature Transmitter with 
Speed-Act* lets you measure and transmit smallest 
temperature changes up to L000 feet with great aceur- 
acy! The only temperature transmitter that gives you: 


1. DYNAMIC ACCURACY— which means the accuracy 
of an instrument in measuring changing or dynamic 
conditions. Trassarke Dynamic \ecuracey ts unparal- 
leled. Solves the problem ol process engineers who 
realize that an instrument accurate to a fraction of a 
degree in measuring static conditions can be in error by 
many degrees when temperature is changing. 


2. DYNAMIC COMPENSATION—w lich means ability 
to compensate for inherent lags both in measuring sys- 
tem and rate of heat transfer of process medium. TRwNs- 
aie does this by introducing derivative action (Speed- 
Net) into measuring circuit. The result’ is) Dynamic 
Necuraey. with a speed of response seldom thought 
possible. permitting much closer automatic temperature 
control. 
TRANSAIRE is the first step in Taylors Trayser* 
Control System. Step No. 2 is either Taylor's three- 
response “Pri-Xer*® Controller. or the lower cost. Br- 
Actr* Controller which gives stability with one adjust- 
ment. Step No. 3 is the Taylor TPravser Recorder or 
Indicator. ALL three combine into the famous Taylor 
Travsser Control System. Write for Bulletin 98097. 
Taylor Instrument Companies. Rochester. \. Y.. and 
‘Toronto. Canada. 
Instruments for indicating. recording 
and controlling temperature, pressure. 
humidity. flow, liquid level. load. 
speed and density... 
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PRESSURE: 
Taylor TRANSAIRE Pressure Transmitter with nar- 
row range spans Irts you measure and transmit mi- 
nute pressure changes up to L000 feet. Works on simple 
force-balanee principle. Aecurate to of the selected 
short range span (conventional devices are only accurate 
up to of upper range limit), Sensitive to pressure 
changes of water. Here's and sensitivity 
never before thought possible in measuring process pres- 
sures plus the convenience of suppressed ranges at high 
pressure levels. 


THREE IMPORTANT ADVANTAGES: 
1. Range spans of 20 and 10 psi available throughout 
range limits of 35 to HS pala. 
2. Volumetric type pressure system is extremely ac- 
curate. practically clog-proof. has corrosion -resistant 
316 stainless steel diaphragm. 
3. ‘Temperature and barometric compensation — for 
higher accuracy of measurement and control, 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 


more data on advertised products see page 908) 
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Thin refractory walls—backed up with in- Here is a Bigelow-Liptak wall curved to fit When the going is really tough, B-L engi- 


sulation—cut the costs of oil still installa- a 25-foot diameter vessel lining. It is backed neers select rugged 7 walls. Unit-sus- 
tions. When tile are shaded by tubes, 3 up with insulation and is hung from modi- pended B-L walls eliminate c lative 
walls are used; 4'/2 walls are specified for fied circular brackets. B-L walls and arches loading and expansion. Repairs are to 


exposed walls of moderate temperatures. can follow any furnace contour. damaged tile, adjacent areas are untouched. 


Heavy-duty B-L linings reduce 
oil still repairs 


Repairs are made quicker and at a much lower cost 
when oil stills are lined with Bigelow-Liptak walls 
3 and arches. Because heavy-duty refractories and 
insulation are used throughout, B-L linings stand up 


under the toughest of operating conditions. 


Refinery boilers are enclosed with special applica- 

tions of the same type of construction outlined above. 

4 When tubes are closely spaced, Bigelow-Liptak’s 
eee a new tube-supported wall is used. Both oil stills and 


boilers are covered with B-L’s casing—TEXAD*. This 
new covering method is weatherproof, looks better, 
and replaces steel plate. 


This pendulum-type Bigelow-Liptak arch permits the 


to b b Catalogs describing refinery furnaces, the tube- 
cumulative loading or expansion thrusts opainet side supported wall, and TEXAD* are available upon 
walls. Arches are available in any thicknesses, request. Write today. 


follow any contour. Radial noses are similar. “tentamest 


BIGELOW-LIPTAK 
Unit-Suspended Walle + Anrcheo 


Li PTAK CURTIS BUILDING DETROIT 2, MICHIGAN 


CANADA 
BIGELOW-LIPTAK OF CANADA, LTD., TORONTO, ONTARIO 


ATLANTA + BOSTON + BUFFALO + (CHICAGO + CINCINNATI © CLEVELAND © DENVER + HOUSTON + KANSAS CITY, MO. © LOS ANGELES + MINNEAPOLIS * NEW YORK 
PITTSBURGH + PORTLAND, ORE + ST LOUIS + ST. PAUL + SALT LAKE CITY © SAN FRANCISCO © SAULT STE MARIE MICH © SEATTLE + TULSA + VANCOUVER, BC 
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SERVICE LEDGER 
1901-1951 


U'p from Lake Charles...cith Cities Service!) 


For the past decade, during Cities Service's wide and rapid ex 


pansion of its petroleum processing facilities Kellogg has worked 
closely with this reliner in the design and construction of 
several vast unde rtakings 


First job was a mammoth refinery at Lake Charle *, 
Louisiana The first complete modern refinery to be built from 


the ground tp, rt luded three atalytic crac lee rs and alkyla 


thon deasphalting and « rude topping units as well as all plant 
site facilities. Concurrently, a butadiene plant was built on an 
adjacent site 


Iminediately following World War ll Kellogs under 
took the complete modernization of the 


Cities Service East 
Chicago 35.000 BPD refiners 


cnginecring and constructing 
new | luid « atalytic «rac hing de laved ‘ oking and light t nde frac 


tronating units as well as re vamping other fac ilities 


Today sees Kel'ogg at Ponca City for Cities Service 
It is another major modernization job with Fluid catalytic 


crac king as the pring ipal new process 


THE M. W. Kezioce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


for fifty years an integral part of processing history . jm 
(KELLOGG) 


NEW YORK JERSEY CITY LOS ANGELES HOUSTON TORONTO LONDON 
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Prtrait at 


This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 


‘Firm Foundation for Every Task’’ 


Camera “portraits” of M.W. Kelloge today. 
appearing in preceding issues of this publication, 
have reviewed the research, de velopme nt proce ss 
design and design engineering phases of the 
Kelloge ope ration 

This month, the camera looks at the vital task 
of collecting, evaluating and disseminating Tech 
nical Data and Standards and then indicates 
hou this basic work influences Procurement prac 


tice and effutency 


THE PRACTICE OF ENGINEERING 


s the best 


at Kellogg 


fits 
\ 
\ 
gincer ane ent and per ment. Kellogg's pr coment force ree one suing ret f 


[KE LOGE 


aftr. ee | 


we built in 1901... the first crude vessels for oil industry today. For that reason, we are present- 
refiners in the ‘teens... our first combination unit. ing this series of monthly camera studies which 
The forty-odd Fluid cat crackers built in these document our belief that a truly integrated or- 
years. But, after all, The M. W. Kellogg Com- ganization can better serve industry to achieve 


pany is only a factor as it is able to serve greater earning power. This is No.7 in the series. 


TECHNICAL 
ENGINEERING 
DATA 


3 THIS SIX VOLL 


. ORGANIZATION OF THE PROCUREMENT GROUP ¢losel 7 KELLOGG PURCHASING SPECIALISTS 
* parallels that of the Engineering Departments E * integration wit . le engineering fabr 
etwee 


NEXT MONTH 


in the eighth m thts series of camera studies of MW Kellogg today you wall see bow Kelloge’s 


\\ original bent for manufacturing series the company today im meeting engineers toughest “specs 
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9, THESE BEST METHODS sre then made available to the entire pricetess White at 
engineering org f “Standard Kelle_g desigt that engineering frate 
standards, of embrace recognize des. but they a project and it re that x ve It ntaims K 
ay amphfy the Jes for more eff t engineering i operation Another research and deve ent ta. plus the rized at ‘ f operating i 
FURNACE VESSELS THE CANADIAN, 
id 
ne 
port of the t knowledge of the matching eng ge 6 ev g the starting date of plant earning power. Worldwide Ps 
facilities also speed procurement and consequently project complet lates ae 
3 
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This special machine put the squeeze on the first 30°O.D., chrome 


moly piping to he successfully corrugated. The Kellogg technique of moremental 


dling and u orking mployed this ope ration has many other adt Qeous 


applications im fabrication of refinery equipment 


Special Studies of ur Exclusive Equipment 


usual problems such accurately analyzing 


stresses in piping and 
z providing unique 
fata for erstical 


assure long life and . 
low maintenance ee stallations 


as stress corrosior 


and graphitization ¢t 


Pressure Vessels 


Vacuum Vessels 
Fractionating Columns 
Drums and Shells 
Heat Exchangers 


Process Piping | 


Metallurgual Research 
Wepressure Mi-temp 
Power Piping 
Bends and Headers 
Giant One Piece Bends 
Forged and 
Welded Fittings 


The M. 


Ay 
7 
Top Welding Performance | 
tamed to working | \ 
\ | | imfer Xora heck 
| 
Complete Facilities | 
== structive testing 
NEWS FOR OPERAT N WESTERN CANADA 


Two Worthington centrifugal compressors, each capable of handling the full 


$80-ton load; at right, one of the three Worthington chilling machines. 


How Socony-Vacuum Gives Wax 
the Cold Shoulder 


For the new addition to its Paulsboro 
refinery, Socony-Vacuum and its proe- 
ess engineers and constructors. f B. 
Badger & Sons Co., found the right 
chilling equipment in Worthington’s 
complete line. 

Here’s how this modern plant meets 
the 380-ton refrigeration load required 
by its solvent dewaxing process. 

Plant propane is alternately con- 
densed and vaporized in a closed cycle. 
The liquid propane. boiling at a low 
pressure and a constant temperature 
of minus 25F. surrounds the tubes 
in the Worthington inclined chiller 


through whieh the way-bearing mix- 
ture is pumped. 

Propane vapor. released in the chill- 
er. is withdrawn to be compressed, with 
two liquid intercooling stages. from 
suction conditions of about 8 psig to a 
condenser pressure of 215 psig. 

The compressors are four-stage Wor- 
thington centrifugal compressors. They 
are driven by 8420 rpm Worthington 
steam turbines which take steam from 
the plant mains at about 100 psig and 
exhaust at 10 psig back pressure to be 
used for heating purposes in other 
parts of the solvent recovery process. 


Important installations such as this 
one are most likely to include Wor- 
thington refrigeration, because Wor- 
thington offers complete cycles for 
petroleum, chemical and petro-chemical 
applications, including centrifugal 
fon gas compressors for high pres- 
sure, condensers, coolers and exchang- 
ers. 

Take advantage of the more worth in 
Worthington. Urite for bulletin to 
Worthington Pump and Machinery 
Corporation, Air Conditioning and 
Refrigeration Division, Harrison, New 
Jersey. 


WORTHINGTON 


, 


THE ONLY COMPLETE LINE... ALWAYS THE CORRECT RECOMMENDATION 
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THE HORTON SEAL 


TANK SHELL 


CONTINUOUS FABRIC 


closely guards 
your storage profits 


With ev aporation losses a constant threat to hydrocarbons 

it's extremely important to incorporate the most modern 
protective measures to assure their profitable storage. That's 
why many refineries—tank farms—and pipe line stations 
throughout the country have standardized on Horton Float- 
ing Roofs. 
ag 

4 One feature of the Horton Floating Roof that assures 

superior protection against evaporation is the Horton Seal. 
This proven device efficiently closes the space between the 
roof and the shell of the tank— minimizing evaporation 
vet allowing complete freedom of operation. 


PANTAGRAPH HANGER 


SEALING RING 


P 4 BOTTOM DECK 


, , : The Horton Seal is a standard construction on all three 
ulaway view showing the operation of the types of Horton Floating Roofs— Pontoon—and 
Horton Seal Notice the effective closure with D bl D k | ‘ 
a minimum number of parts This means longer oubtle wen Pd or more information, write or ca our 
trouble tree lite nearest office listed below. 


CHICAGO BRIDGE IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Salt Lake City 4 530 West 17th South Street 
Birmingham 1 1527 North Fiftieth Street Houston 2 2130 National Standard Building San Francisco 4 1559—200 Bush Street 
Boston 10 1029.201 Devonshire Street los Angeles 17. 1526 General Petroleum Building Seattle 1 1330 Henry Building 
Chicago 4 2114 McCormick Building New York 6 3310-165 Broadway Building Tulsa 3 1620 Hunt Building 
Cleveland 15 2215 Guildhall Building Philadelphia 3 1630—1700 Walnut St. Building Washington 6, D. C 1135 Cofritz Building 
REPRESENTATIVES AND LICENSEES 
Horton Steel Works, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome, Italy 
Ateliers et Chontiers de la Seine Moritime, Paris, France Whessoe Limited, Darlington, England 


Constructions Metalliques de Provence, Aries sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Chicago Bridge & Iron Company, Ltd., Apartado 1348 Caracas, Venezuela Comprimo N. V., Amsterdam.O, Netherlands 
Sociedade Chibridge de Construccoes Ltda., Av. Franklin Roosevelt, 194-$/704-C, Rio de Janeiro, Brazil 
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NEW TRANE BRAZED ALUMINUM SURFACE 
MORE HEAT TRANSFER EFFICIENCY 


the space 


the weight 


the cost 


A Smaller Unit Can Do A Bigger Job 


More heat transfer from every cubic foot of space, streams at once. Headers can be designed for any job 


more Btu's from every pound of surface, more Btu's Trane Brazed Aluminum Surface, evenly brazed in 
per dollar—with the new Trane Brazed Aluminum an exclusive flux bath process, is as rugged as it is flex- 
Heat Transfer Surface. ible 


Many of these Brazed Aluminum Units can pack 


it takes test pressures up to 1,000 Ibs. per square 
300° F. to 500 F. 
Because they pack so much heat exchange surface 


inch, temperatures from 


450 square feet of heat transfer surface — working sur- 


face —into one cubic foot. That's up to nine times more 
surface than a shell-and-tube unit with 94” tube can 
put into the same space. 

In a given space, the units can meet practically any 
specifications of heat transfer, pressure drop, volume, 
number and direction of passes, and fluid velocity 

All aluminum, the units are much lighter than shell- 
and-tube heat exchangers — often needing only '4 the 
weight to do the same job. 

The units handle as many as five liquid or gas 


into every cubic foot, and because of advanced manu- 
facturing techniques, the units are much less costly 
than conventional equipment —a smaller unit can do a 
bigger job. Trane Brazed Aluminum Units can often 
do the same heat transfer job as tubular exchangers 
that cost two or three times more. 

If you have a heat transfer job—one that demands 
Trane Brazed Aluminum 
Surface may be the answer. Contact your nearest 
Trane sales office, or write direct. 


a large number of units 


THE TRANE COMPANY, LA CROSSE, WISCONSIN 
Eastern Mfg. Division . . . Scranton, Pennsylvania 
Trane Company of Canada, Ltd. . Toronto 


OFFICES IN 80 U. S. AND 14 CANADIAN CITIES 


Large units—left, or small —at right, flexible Trane 


Brazed Aluminum Surface provides heat transfer efficiency. 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
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Service based on Production ... Cyanamid's 
plants ot Ft. Worth, Texas, and Michigar 
City, Indiana, offer prompt service to a 


refining areas 


AMERICAN CYANAMID COMPANY 
RESEARCH LABORATORIES 
ovr MAM 


Service based on Research...endless laboratory 
work helps develop cotalysts suited to each 
refiner's needs 


Service based on Experience Cyanamid's knowledge of 
the refining industry forms the basis for sound judgment in 
helping customers solve their catalyst problems 


im 

i 
| 
| | | 


Cyanamid’s technical service for the users of AEROCAT® Synthetic 
Fluid Cracking Catalysts is more than just files, reports, and slide rules. 
Much more. It represents a group of experts who are intimately 
acquainted with refinery operation and know fluid catalysts backwards 


and forwards. 


With these men, it’s what you can’t see in their brief cases that’s most 
important—knowledge, vision, and the ability to follow your problem 


through to its solution. 


Backing this personal service is Cyanamid’s long record of plant expan- 


sion and catalyst improvement to meet the petroleum industry's needs: 


1942... Cyanamid starts production of synthetic fluid cracking catalysts 


at Ft. Worth to help refiners meet the demand for high octane fuel. 
1946... Cyanamid expands Ft. Worth plant. 


1946...Cyanamid becomes the first company to manufacture micro- 


spheroidal cracking catalysts on a commercial scale. 


1948...Cyanamid expands production of MS catalyst at Ft. Worth 


in anticipation of growing demands. 


1951...Cyanamid builds new MS plant at Michigan City, Indiana, as 


refining demands continue to grow. 


Vision, Experience, Facilities, Service... is the combination that en- 


ables Cyanamid to produce better chemicals for the petroleum industry: 
AEROLUBE® Additives for motor oils...AERO* Specialty Catalysts 
for chemical processes...Gasoline Dyes and Drilling Mud Chemicals. 


To learn more about these products and how they can help you... 


send today for samples and literature. 


*Trade-mark 


WhenA Performance Counts ... 


AMERICAN vamid COMPANY 


Call on Cyanamid 
PETROLEUM CHEMICALS DEPARTMENT, DiV. PPS 
30 Rockefeller Plaza, New York 20, N.Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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Who's the big wheel 


in gas compressors ? 


That depends on who you're listening to. 
But these are facts. 


Carrier Corporation has been making multi-stage cen- 


trifugal compressors for 30 years. 
| Our total production to date is over 2000 machines. 
; We don't know of any other company who's made nearly as many. 
. Those are facts...and you cant argue with them. 


Of course, we think that the reason we've made so many 


compressors is that we make the best compressor. 


That you may not agree with... until you've owned one. 


For more facts, write Carrier Corporation, Syracuse 1, N.Y. 


REFRIGERATION 
T HEATING 


Modern equipment and manufacturing techniques Many of the men who built the first Carrier Com 


help make Carrer the big wheel in gas compressors pressor 30 years ago are still building them today 
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SMALL cause...B 


EFFECT 


ATTAPULGUS 


Has an interesting case of small cause 
—big effect! “Small cause” is the inexpen- 
siveness of Attapulgus Fullers Earths and 
Porocel Activated Bauxites. “Big effect’ is 
the large number and intrinsic value of jobs 


these materials do for petroleum refiners. 


From the lightest hydrocarbons down to 
the heaviest lube and wax fractions, many 
of the finished products have received treat- 
ment by these sorptive minerals somewhere 
along the line. Odors, colors, tastes, mois- 
ture, acids, sulfur, fluorides and unsaturates 
are removed or converted; various reactions 


are catalyzed. 


Most important, all these applications pay 
off. Attapulgus and Porocel adsorbents cost 
as little as one cent a pound. But each 
pound, properly applied to petroleum 
stocks, increases the value of these stocks by 


at least one dollar—a return of 100 to 1. 


So let's get together on your plans to 
improve quality, expand output, or both. 
You know a lot about the techniques 
involved in these processes; our engineers 
have made many important contributions 
to adsorbent technology. A blending of 
these two funds of knowledge should pro- 


duce optimum results. 


ATTAPULGUS - POROCEL 


Dept. D, 210 West Washington Square, Philadelphia 5, Pa. 
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Standard Oil Company~of_ California_is-insfalling a 
10.000 b/d COP Platforming Unit at their El Segundo 
refinery in response to the urgent defense requirements 


for increased production of benzene and toluene. 


This Platformer, when constructed and placed on stream, 


will economically and efficiently fulfill about 15° of the 
increase in production of these aromatics which was re- 
quested of the industry by the Petroleum Administration 


for Defense. 


Standard’s Platforming Unit has been designed to oper- 
ate on a “blocked out” basis. which enables it to be rapidly 
converted from aromatics to motor fuel operation. This 
versatility is still another reason why Universal’s Plat- 
forming Process has met with such ready acceptance by 


refiners throughout the world. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
oP Laborotories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


The market belongs to the refiner urho best 
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OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


HIGHER OCTANE BARRELS 

HIGH BUTYLENE YIELD 

Low COST 

SULPHUR RESISTANT CATALYSTS 
FASTER REGENERATION RATE 
LOW ATTRITION RATE 
TECHNICAL SERVICE 
UNIFORMITY 

LOWERED EXCESS BUTANE 


(To obtain more data on advertised products see 


TO MEET THE GROWING DEMAND FOR 
FILTROL CRACKING CATALYSTS, FILTROL 
CORPORATION HAS COMPLETED A NEW 
PLANT AT SALT LAKE CITY FOR PRODUC- 
TION OF CATALYSTS. 


THESE NEW PRODUCTION FACILITIES 
SUPPLEMENT FILTROL’S OTHER PLANTS 
AND GREATLY INCREASE THE AVAILABILITY 
OF EFFICIENT, LOW COST CATALYSTS FOR 
REFINERS EVERYWHERE. 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS VERNON, CAL/F.; SALT LAKE CITY, UTAH, JACKSON, MISS. 


CATALYSTS ano ADSORBENTS 
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Merely hoping a certain valve will'do a 
required job is not enough. Maybe # 
_will—at first. But if it’s not the right valve 
in every particular— design, construction 
and materials—“it won't be long!” 


"There's a Powell Vaive specially adapted 
~ to each and every flow control service. 
_ Why not always be sure with Powell? 


Gate, Check, Globe and Y Valves, in 
Bronze, iron, Steel and Corresion- 
Resisting Metals and Alloys 


Quality fine 
throughout 


Fig. 2491. 150-pound O.S. & Y. Gate 
Valve. Available in a wide selection of 
corrosion-resisting metals and alloys, with 
bolts and nuts in stainless steel. Conforms 
to all latest standards. 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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MODEL REFINERY 


HIS twin combination atmospheric and 
vacuum unit would fit comfortably into 
your office. an accurate seale model of a 


90.000 barrel unit now being built by MehKee 
for Standard Oil Company of Ohio. 


The model isn’t a toy —it’s a valuable engineer- 
ing tool that help» cheek engineering and speed 
up eonstruction. By enabling MeKee estimators. 
purchasers. engineers and construction crews 


to see plant details in miniature it saves valu- 


able time in interpreting plans. in instructing 
field personnel and in specifying and ordering 
materials and equipment. 

For Sohio it offers the opportunity to train 
operating and maintenance personnel. and to 
set up safety procedure. addition it is an 
excellent exhibit: for public relations purposes. 
This is another example of MeKee's constant 
effort to improve refinery design and speed 


construction in the field. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


Bank Bu 


Arthur G. McKee & Compa: 


Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 
New York: 30 Rx 


2300 Chester Avenue, Cleveland 1, Ohio 


keteller Plaza, New York 20, N.Y. Tiedsa: 918 First National 


Okla. England: Vhe Iror Steel Division of 


iy, 1S represented by Head, Wrightson & Co., Ltd. 
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PETROLEUM 


PROCESSING, 


Pennies for maintenance! 


Except for replacement of a valve 
strip after many months of service. the 
Worthington Air Compressors at Stand- 
ard Oil Company in Baltimore have 
operated two, three and four years 
without any maintenance expense. 

Such performance proves the econ- 
omy and dependability of the Wor- 
thington Air Compressor. In addition 
to the exclusive Worthington Feather* 
Valve (simplest, lightest. tightest ever 
built). the DC2 model illustrated above 
also has Worthington’s own automatic 
variable capacity control—most accu- 
rate. flexible and simple control avail- 


able. And Worthington’s high-efficiency 
intercooler needs less water. less power, 
less attention. 

To become familiar with the “why” 
of Worthington’s 50-year leadership in 
compressors, write for bulletins on Wor- 
thington compressors. And for a wide 
range of equipment for the petroleum 
industry, ranging from pumps and en- 
gines to refrigeration equipment—in- 
vestigate the more worth in Worthington. 
Worthington Pump and Machinery 


Buffalo. New York. 


*Reg. U.S. Pat. Off 


August, 


1951 
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None other like it! No other re- 
fractory offers such an unusual com- 
bination of properties as new Norton 
Fused Stabilized Zirconia. 

Its resistance to high temperature 
— its low thermal conductivity, de- 
spite its relatively heavy weight— its 
great strength at elevated tempera- 
tures—its resistance to oxidizing and 
reducing atmospheres at high temper- 
atures its chemical inertness 
and its amazing electrical resistivity 
all combine to make a_ refractory 
that revolutionary 
vances in the processing field. 


promises ad- 


NORTON COMPANY 
598 New Bond Street, Worcester 6, Mass. 
Gentlemen: 


. | Lining Furnaces or Reactors 
Metal Melting 
Thermal | 


(Other applications) 


Name 
Title 


Company 
Address 


City Zone 


Please send me without obligation Form 1409 describing Norton Fused 
Stabilized Zirconia. |'m interested in investigating its use for: 


. Batts for Firing Titanates 
Electric Heater Elements 
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Amazing Properties 
of New Norton 
Fused Stabilized Zirconia 
Permit Technical Advances 
in Processing 


For Metal Melting 


For processing precious metals in 
high frequency induction furnaces, 
Norton Fused Stabilized Zirconia 
crucibles or cement linings are ideal 
because metal does not wet them. 
This means that you can use the 
same furnace interchangeably with- 
out contamination of different al- 
loys. What's more, Fused Stabilized 
Zirconia permits 100° recovery of 
melt from furnace linings. And you 
can depend on it for long life. It is 
unaffected by operating tempera- 


Some of the many refractory shapes made of Norton Fused Stabilized Zirconia are pictured here. 


tures from 3200° to 3600° F. in | 
metal melting furnaces. 


For processing ferrous alloys, too, 
the non-wetting property of Norton 
Fused Stabilized Zirconia permits 
its use in many pouring and melting 
operations, 


For Chemical Processing 

Fused Stabilized Zirconia is first 
choice on operations where excellent 
insulating and refractory properties 
are required, such as burner tunnels 
and furnace linings in combustion 
chambers. It withstands tempera- 
tures as high as 4500° F. In addition 
to its high temperature resistance, 
its low specific heat and low con- 
ductivity make it profitable on 
certain gas synthesis operations. Its 
chemical inertness makes it 
valuable on certain types of proc- 
essing where this property is im- 
portant. 


also 


For Ceramics 

Fused Stabilized Zirconia is highly 
recommended as setter tile for firing 
ceramic bodies such as barium titan- 
ate dielectrics and piezoelectrics, 
and some ferro magnetics. It does 
not react with or discolor ware. And 
its long life and thermal shock re- 
sistance make it particularly desir- 
able for lining high temperature 
kilns and for fired shapes and grain 
in insulating all types of furnaces. It 
replaces carbon products in neutral 
and oxidizing atmospheres and _ is 
preferred for thermal insulation in 
molybdenum and platinum wound 
furnaces. 


Write for further information 

For complete data on further ap- 
plications and detailed description 
of the new Norton Fused Stabilized 
Zirconia, ask your nearby Norton 
representative for Form 1409, or 
send coupon below. 


WNORTONY 


& P GREEN FIR 


State 


© page 908) 


Special REFRACTORIES 


Mzking better products to make other products betfer 


Canadian 


Representative 


€ BRICK CO itd TORONTO. ONTARIO 
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UICKER 
STARTING 


One of the largest manufacturers and exporters of 
Natural Gasoline and LPG products, Warren has the 
experience and skill; the production, storage and 
shipping facilities to insure your requirements of 
Knockless, Carbon-Free Light Ends so necessary to a 
Better Motor Fuel. 


WARREN PETROLEUM CORPORATION 


Export Terminals: Corpus Christi, Port Arthur, ries 


ite 
| 
if 
Crude Oil, Natural Gasoline and Liquefied Petroleum Products % 


piping upkeep 


You'll spend less for it 
with Dependable Quality 


CRANE VALVES 


| now! 


why 
more Crane Valves 
are used 


than any other make 


4 High Corrosion Resistance at Low Cost 


Crane No. 14477 Alloy Cast Iron 
Gates give excellent service where 
“all-iron” or “brass trimmed” valves 
fail, due to corrosion of seating sur- 
faces. Body rings, stem, and disc- 
faces are Crane 18-8 Mo. Conditions 
permitting, these valves, with low 
nickel alloy cast iron body, are ideal 
substitutes for hard-to-get, more ex- 
pensive, all 18-8 stainless steel valves. 


O.S. & Y. design keeps stem threads 
from contact with line fluid; straight 
through ports assure unrestricted 
flow, minimize turbulence and cor- 
rosive action. Extra-long guides keep 
disc travel true. 


Your Crane Representative will gladly 
show you why Crane Valves give better 
| performance at lower ultimate cost— 
Crane Alloy Cast Iron Gate Valve, why you should insist on Crane Quality. 
18-8 Mo. trimmed. 200 Pounds W.O.G. 


General Offices 
836 S. Michigan Ave., Chicago 5, Ill, 
Branches and Wholesalers Serving 

4// Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 


828 (To obtain more data on advertised products see page 908) PETROLEUM PROCESSING, August, 1951 


| 
| 
] 

a 

ve 

i> 
sa 
| j 
\-~ | 
= 
WD \ 


From flow diagram to fin- 
ished unit a Foster Wheeler 
contract provides experi- 
enced engineering service 
for every detailed step in 
the sequence of design, 
procurement, fabrication 
and construction. 


..more than 500 process units have been designed 
and constructed by Foster Wheeler in over 30 years 
service to the petroleum and chemical industries. 


165 BHOADWAY, NEW = NEW YORK 


one contractor 
FOSTER WHEELER CORPORATION 


another complete refinery 


Foster Wheeler is pleased to announce that it will design and 
construct a complete refinery for the Standard-Vacuum 
Refining Company of South Africa (Pty.), Ltd. at Durban, 
Union of South Africa. 


The outstanding processing feature of this new refinery is 
a combination crude distillation-catalytic cracking-thermal 
reforming unit. The cracking unit will be the new Fluid de- 
sign:—Model IV. 


. another example of the FW- 1 contract complete engineering 
and construction service 


available to refiners—anywhere in the world 


| 
| 
: 
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from petroleum ...at lowest co 


The Shell Aromatics Recovery Process 
meets today’s needs with new economie 


Rermass planning production of aro- ene and xylenes from accompanying 
matics from petroleum will find this non-aromatics at low cost. 

Shell patented process most attractive The Shell Aromatics Recovery 
in yields and over-all costs . . . with 


Process is proved in full-scale refinery 
lowest commitment of critical con- 


operation. It is available to refiners 
struction materials. under a license from the Shell Develop- 

The Shell Aromatics Recovery ment Company .. . together with ex- 
Process assures high-yield, selective perienced engineering service for its 
separation of high purity benzene, tolu- design and operation. 


SHELL DEVELOPMENT COMPANY 


50 WEST SOTH STREET * NEW YORK 20, N. Y. 
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Twin G-FIN Section for heating or cooling 
fluids of low heat conductivity 


G-FIN Storage Tank Oil Heater 


G-FIN Gos Cooler 


G-FIN Condenser for vapors 
of viscous liquids 


G-FIN Contactor Bundle for 
removing heat of a reaction 


a G-FIN tar-heated 


Fluid Heater 


G-FIN Heat Exchanger for viscous liquids or ~ 
gases of low heat conductivity ™ 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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for all these 
heat transfer duttes 


If your processes involve transfer of heat between 
fluids of unequal heat conductivity these are the 
types of services for which G-R G-FIN apparatus 


is far superior to conventional units with bare tubes 


The longitudinal fins on the outside of G-FIN 
elements have six to eight mes the heat transter 
elements. Theretore, 


surface on the inside of the 


when a fluid of higher heat conductivity flows 
inside the elements, these fins provide the addi- 
uonal surface needed by a fluid of lower conduc- 


avity flowing outside the clements. 


THE GRISCOM-RUSSELL CO., 285 MADISON AVENUE, NEW 
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Thats why G-FIN units require fewer tubes than 
bare tube units in such services. Fewer tubes mean 
fewer tube joints, caster cleaning, and less mainte- 
nance expense, as well as higher fluid velocities 
with least pressure drop. 

bach G-FIN unit also has special design and con- 
struction features not possessed by conventional 
exchangers. Write for bulleain describing suitable 
G-FIN apparatus for services in which you are 


interested 


YORK 17, N. Y. 


GRISCOM-RUSSELL 
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WELDING ENGINEERS 
Revolutionary New 
WAX CRYSTALLIZER 


FOR THE ontinucues AND Uninterrupted 


SLABBING OF PETROLEUM WAXES 


he Welding Engineers ONE-OPERATION Wax Crystallizer® ir porates the eota 


nter-rotating screws which progress the molten feed ntinu y thr ih the } eted 


wrel effecting rapid and efficient heat transfer. Without interruption, the extruded 


I t ke wax ribbon is automatically cut into slabs which travel! thr jn a stainie steel 
trough for final cooling. The introduction of Welding Engineers wax cryst zing method 
nto your plant will substantially lower your labor cost nly one mar required tec 
perate as many as three crystallizers with a total 24-hour production rate of 66 tons 


VERSATILE: All types of paraffin and microcrystalline waxes can be handled * 
V Sticky, tacky non-moldable blends are extruded and slabbed by the Welding 
Engineers Wax Crystallizer * Many high melting point waxes can be processed 
at the machine's top production rates. 


Your present refrigeration or natural cooling facilities are applied easily to the new 
Welding Engineers space-saving wax crystallizer method. Clean: Molten wax is piped 
direct to the closed crystallizer barrel a continuous stream of slabs leaves the cooling 
trough ready for packaging ... Few moving parts mean extremely low maintenance 
no down-time for costly replating operations. 


A presentation of your wax production data will guide us in recommending crystallizing equipment for your plant 


MACHINERY DIVISION—WELDING ENGINEERS, INC. 


NORRISTOWN, PENNSYLVANIA 
Manufacturers of Specialized Extrusion Machinery For The Petroleum, Chemical and Plastics Industries 
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Fig. 1—Five steps in the 


Aromatics by Adsorption 


Arosorb process 


Many applications seen for Sun's new Arosorb 


By V. B. GUTHRIE, Editor 
NEW YORK EDITORIAL BUREAI 
NEW process developed by Sun Oil Co 

4 for separating aromatics from petroleum 
hydrocarbons will be incorporated in an $8,000,- 
000 plant soon to be built at Sun's Marcus Hook 
refinery 

The plant will produce 13,000,000 gals 
year of benzene, 30,000,000 gals. of toluene, and 
15,000,000 gals. of xylenes. The benzene pro- 
duction alone will provide almost one-eighth of 
the U. S. announced requirements of over 100,- 
000,000 gals. annually. This benzene quota must 
be met from petroleum sources and is over and 
above that now available from coal 

The Sun process, called ‘“‘Arosorb” (a con- 
traction of the phrase aromatic adsorption), is 
the first large scale commercial application of 
the highly selective adsorptive properties of sili- 
ca gel. These properties are used both in the 
separation of the aromatics from the feed and 
in the displacement of the aromatics after they 
have been adsorbed on the gel. This makes the 
silica gel ready for the next adsorption phase in 
the operating cycle 

The process is a commercial development of 
the analytical tool of silica gel adsorption origi- 
nally used in the American Petroleum Institute's 


process, which uses silica gel as adsorbent 


Research Project No. 6, under the direction of Dr 
F. LD. Rossini, then with the National Bureau otf 
Standards, Washington, now head of the Depart- 
ment of Chemistry, Carnegie Institute of Tech- 
nology, Pittsburgh. The new process will be 
available to industry generally through a licens- 
ing program under Sun Oil Co. patents 

In the use of the silica gel technique in the 
laboratory, the gel was regenerated by heating 
which sometimes destroyed its effectiveness and 
in some instances the gel was discarded after 
one use, This procedure was recognized as too 
costly for commercial application, The technique 
was first used by Sun Oil as an analytical pro- 
cedure, and for eight years, research teams of 
chemists, physicists and engineers worked to 
bring the process to a commercial stage Th 
further application of the selective adsorptive 
property of the gel to displace the adsorbed ma- 
terial with another medium and to make the 
silica gel ready for the next adsorption phase 
in place of using heat to purify the gel, mad 
possible the commercial development 


Will Be Used With a Houdriformer 


The flexibility of the Arosorb process is cited 
as one of its principal advantages. The first 
commercial application by Sun Oil Co. is in con- 
nection with a new Houdriforming unit, to con- 
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Aromatics by Adsorption 


Fig. 2—Left: composition of Arosorb effluent throughout 
evele 


Fig. 3—Above: refractive index of Arosorb effluent dur 
ing evele 


centrate and purify the aromatics to particle has countless micropores Column 3 indicates the conditions 
specification products averaging about one ten-millionth prevailing after the addition of de- 
By changing only the desorbing inch in diameter. These pores offer sorbent “B", which serves principally 
medium, it is claimed the same equip- surface area tor adsorption of about to displace saturate material from 
ment can be used by the refinery for 90 acres per pound. Because of size, the liquid phase. The fourth column 
the recovery of DDT solvents and weight or arrangement, each type of reflects the effect of starting the ad- j 
other solvents, improved furnace and molecule in a liquid is held by the dition of desorbent “A”. Here the 
hesel oils, and other products. The silica gel with a differing degree of aromatics from the charge stock are 
adsorption procedures are applicable tenacity From this property is de- being displaced from the adsorbed 
even to materials of as high mole- rived the term “selective adsorption.” phase along with desorbent “B" from 
cular Weight as lubricant fractions In the Arosorb process a stream the liquid phase The fifth figure 
It is said the Arosorb unit can be containing the desired aromatics is shows what happens near the end of 
nstalled to operate in conjunction passed through a bed of silica gel, the desorption step. Almost all the 
with various conventional refining which retains the aromatic portion aromatics from the charge have been 
processes, Outside the petroleum in- and allows the saturate portion to displaced and the case is again near- 
dustry, it can be used by the chemi- pass out the bottom of the bed. When ly full of desorbent “A”. The next 
| cal and other industries for the sep the capacity of the gel for adsorp- step will be a complete return to the 
| aration of chemicals otherwise diffi tion of the aromatics is reached, the conditions prevailing in column 1, and i 
eult to recover or purify feed is shut off and the silica gel bed the start of a new cycle r 
The Arosorb unit to be installed at desorbed One of two desorbents In actual operation the flow through - 
Sun Oj Co.’s Marcus Hook refinery washes out of the bed the residual the case is continuous and there is | 
will consist principally of six silica saturated material from the charge a gradual increase and decrease of 4 
gel cases 10 ft. in diameter and stock and the other desorbent gradu- the various components in the efflu- 
about 20 ft. high Each case op- ally desorbs or displaces the aro- ent This is pictured by the phase 
erates independently in the cycle of matics adsorbed on the gel When diagram in Fig. 2, which gives the 
adsorbing and desorbing; the cycles desorption is substantially complete, composition of the effluent at all 
being staggered, however, so that the the charge stock is readmitted and points throughout the cycle. In this 
unit for all practical purposes is in the cycle is repeated example, the product would be di- 


continuous operation verted from the saturate effluent re- 


The design of the silica gel cases Five Steps in the Cycle ceiver to the aromatic receiver at 
calls for carbon steel, since neither Fig. 1 shows the steps involved in approximately 60°, of the cycle. Fig 
pressure nor temperature is a factor the adsorbing and desorbing cycle 3 gives a plot of the refractive index 
in the operation of the process, and At the end of one cycle, which is the of the effluent against per cent of 
corrosive conditions are not encoun- Start of the next, as shown in the cycle, to show how readily the course 
tered. The six cases will contain ap- first vertical column at 1, the entire of the cycle may be followed and 
proximately 500,000 Ibs. of silica gel case is filled with desorbent “A”. As controlled by suitable instrumenta- 
of a special form supplied by the indicated, this desorbent is present tion Since the aromatic and sat- 
Davison Chemical Corp. of Baltimore both in the adsorbed phase (sche- urate streams both contain desorb- 
The special type of gel was developed matically represented by the left- ents “A” and “B", they are each 
by Davison’s research staff in ceop- hand side of the diagram) and in sent to two distillation towers to 
eration with the Sun Oil Co. research the liquid phase ‘right hand side). recover the desorbents ‘ 
jepartment Each case will go Column 2 represents the condition at Fig. 4 is a flow sheet of the proc- 
through 15 cyeles a day, or about the end of the charge stock period ess approximately as it will be ap- 
me every 100° minutes A hfe of The adsorbed phase (left) now on- plied in Sun Oil Co.'s Mareus Hook 
abour one year is estimated for the tains the aromatics from the reed refinery, with only one of the silica 
gel in service and approximately an equal amount gel cases being shown The feed 

Silica gel is described as a syn- of desorbent “A”. The liquid phase stock and the two desorbents enter 
thetic amorphous form of silica, with ‘right! is mainly the saturates pres- the top of the case in suitable se- 
unusual effectiveness in preferentially ent in the feed. The effluent from quence through the inlet manifold. 
adsorbing one type of compound from the case is substantially desorbent The saturate effluent flows to a train 
a mixture of several types Fach A’ of two distillation columns, in the 
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first of which desorbent “B” is re- 
moved as an overhead product and re- 
cycled. The saturate portion of the 
charge is recovered overhead in the 
second fractionator, with desorbent 
‘B” as a bottoms which is also re- 
led 

The aromatic effluent is similarly 
handled except that, since a mixture 
of benzene and toluene will be proc- 
essed, a third tower is added to the 
train to act as a_ benzene-toluene 
splitter The precise sequence of re- 
covery can be altered to suit the con- 
venience of economic situation of any 
individual refiner 

Desorbents “A” and “B"” are hy- 
drocarbon streams having boiling 
points different from those of the 
charge stocks In Sun's proposed 
plant, desorbent “A” will consist of 
mixed xylenes and desorbent “B” will 
be butane. About 2 bbls. of desorb- 
ent “A” and 0.5 bbls. of “B” will be 
required per bbl. of charge or, by an- 
alogy with solvent refining, a solvent 
dosage of 250°;7. However, in the 
Arosorb process, four-fifths of the 
“solvent” is taken as a bottoms prod- 
uct and does not need to be distilled 
The above figures are for a feed con- 
taining 35°; aromatics The ratio 
of desorbents to charge would de- 
crease with a lower aromatic con- 
tent feed and increase with a higher 
aromatic feed 


In the operation of the Arosorb 


process, the silica gel will be pro- 
tected from moisture and other poi- 


sons by regenerative, pretreatment 
driers on each of the streams feeding 
the cases. At the end of its life the 
gel will be discarded and replaced 
with fresh material Replacement 
of gel can be accomplished in one 
case at a time, thus not destroying 
the continuity of the operation. Un- 
der all circumstances the recovery 
of available aromatics is high, but it 
is diminished somewhat at very high 
levels of aromatic purity as shown in 
the following 
Purity Recovery 
98 90 
96 
M4 96 
90 9S 
No problem is experienced in mak- 
ing specification benzene and toluene 
other than that a light sulfuric acid 
treatment is usually required to meet 
the acid specification Not 
much acid is required olefins, 
which cause off-test acid wash, are 
largely rejected to the saturate prod- 
uct in the Arosorb process 
The cyclic operation of the silica 
gel cases is automatically controlled 
A meter in the effluent line from each 
case maintains the flow rate constant 
at any desired level. This permits 
the quantity of charge and of desorb- 
ents “A” and “B"” to be controlled 
wholly by a cycle timer which also 
keeps the operation of the six cases 
staggered Automatic cycle timers 
have been used in Sun Oil refineries 
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Fig. 4—Schematice flow diagram of the Arosorb process 


for several years, being an important 
auxiliary in the operation of Houdry 
fixed bed catalytic cracking units 

In the Arosorb process the efflu- 
ent is accurately and automatically 
cut from the saturate to the aromatic 
product line by means of a refrac- 
tometer developed in the Sun Oil Co 
laboratories. This instrument meas- 
ures the refractive index of the efflu- 
ent and is adjusted to switch the 
product valves at predetermined 
times after this measured character- 
istic of the effluent passes through 
a minimum 


Costs of an Arosorber 

Investment and operating costs of 
an Arosorber vary with the size of 
the unit, the desired purity of the 
product, aromatic content of the feed, 
the manner in which the unit is in- 
tegrated with other facilities and 
other factors. However, typical fig- 
ures Which include reasonable allow- 
ances for overhead, taxes, mainte- 
nance, 10-year depreciation, and so 
on, for a unit with a capacity of 
1000 bd of aromatics, give an in- 
vestment cost of $1,200,000 and an 
operating cost of 6.5¢ gal. of aro- 
matics. For a 2000-bbl. unit, the in- 
vestment is estimated as $1,900,000 
and operating cost 5c gal. of aro- 
matics 

Although Sun Oil Co. will couple 
its Arosorber with a 10,000 b d Hou- 
driformer, any of the new catalytic 
reforming processes could be similar- 
ly used. The catalytic reforming op- 
eration converts naphthenes in a 
carefully fractionated straight-run 
gasoline into aromatics. Suitable re- 
distillation of the product is used to 
prepare aromatic rich feed for the 
Arosorber. Final fractionation of the 
aromatic product then produces speci- 
fication products 


Costs and steel requirements for 


the process are said to compare 
favorably with competitive processes 
on a per-bbl. of product basis. Both 
Houdry Process Corp. and Universal 
Oil Products Co. are authorized 
agents to license the Arosorb proc- 
ess under patent rights of the Sun 
Oil Co 


Other Work on Adsorption 

California Research Corp. of Stand- 
ard Oil Co. of California, in 1949 re- 
ported the development of a cyclic 
adsorption process for the liquid- 
phase separation of aromatics or ole- 
fins from saturated aliphatic hydro- 
carbons'! 

Commenting on their work, the 
investigators stated: “The early 
studies indicated that adsorption re- 
fining stood a good chance of being 
competitive with, or superior to, con- 
ventional treating processes such as 
SO., phenol, Duosol, furfural and acid 
treating. The results from experi- 
ments in laboratory silica gel col- 
umns showed that higher yields of 
raffinates of better quality were at- 
tainable by adsorption than are at- 
tainable by conventional solvent re- 
fining processes. 

Extensive economic studies were 
made on liquid phase adsorption re- 
fining based on the cycled adsorp- 
tion process for plants processing 
from 2000 to 15,000 bed of feed. 
The operating cost was found to be 
in the range of 1 to 3c gal. of feed 
and the total production cost, includ- 
ing five-year plant payout and two- 
year adsorbent life, in the range of 
15 to 4c/gal. of feed. The produc- 
tion cost chargeable to adsorption for 
the recovery of pure aromatics was 
said to be about 6c gal. of aromatic 
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INDUSTRY MOBILIZES 


HE 


being added each week, as DPA an 


nounces approval of projects for basic 
refining. aviation gasoline, petro- 
chemical, storage and other facilities 
needed to supply petroleum product 
requirements both of the armed ser- 


ices am 


sumption 


The present total cost figure is not 
tar below the approximately $694,- 
OOOL000 which was spent by the oil 
industry for new refining facilities 


juring World War II 


All of the present projects are t 


be tinanced by the individual firms 
meerned. None of them will be 
government-built and = industry-oper- 
ited as Was the case during the last 
Var to the extent of an additional 


$233,000.000 worth of new installa 


rons 


Also, it should be pointed out that 
some large-scale plant construction 
Ss not being included in the DPA- 


ipproved projects. A few companies 


notably Esso Standard Oil Co., are not 


applving for tax rehef on any of 


their building programs, and some 


ompanies only on part of their pr 
0,000 b/d New Capacity 


The basic refining projects so far 
authorized by DPA for fast tax write- 


off will add more than 500,000 b d 


to the country’s overall crude refin- 
ing capacity. However sruce K 
Brown, Deputy Administrator of th: 
Petroleum Administration for De- 
tense, has stated that 1,000,000 b d 
additional crude refining capacity will 
be needed by the end of 1953 

The total estimated cost to date 
of DPA approved projects for basic 
refining units, and for aviation gaso- 
line plants, units for the manufacture 
of benzene and other aromatics, pe- 
trochemicals and other special prod- 
ucts is over $548,000.000 Projects for 
building storage for gasoline, heating 
oils, aviation gasoline and other prod- 
ucts, of some 50 oil companies have 
been approved in the amount of 
around $17,000,000. DPA approved 
projects of allied companies for 
manufacture of tetraethyl lead ma- 
terials, catalysts and petrochemicals 
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Refining Expansion Program Growing 


Total cost of DPA-approved projects 
to date is around $565,000,000 


total estimated cost of oi 

company refining and allied proj- 
ects so far approved by the Defense 
Production Administration for accel- 
erated tax amortization is close to 
$565,000,000, And more companies are 


from natural gas and petroleum deri- 
valives to date total around $165,000,- 


allied supply companies and of com- 


additional 


In some cases the projects includ- 


{1 of growing domestic con- 


recognized and they were certified for 


capacity 
erated tax amortization by DPA at - 


industry's history 


natural 
DPA for fast 
These are supplemen- 
listing of PAD 


ing of gasoline and cycling plants to 
new supplies 
southwest much 
the new construction is considered in 
line with anticipated requirements for 
natural gasoline and allied products 
when the nation achieves its goal ot 
refining ca 


Production of carbon black is on th: 
and due for further increases 
1952 
carbon black projects 

of over $26,000,000 
fast tax amortization 
represt nted 
is estimated to be approximately 750,- 
furnace 
ally. Their output 
growing 
production starting 


Recently, 


blacks 


is in large part re- 
volume 


Additional Projects Listed 


table hsts 
gasoline 


published 


June issue of PETROLEUM PROCESSING 
pps. 607-610. These recommended pro- 
all approved by DPA 


Recent Refinery and Natural 
Certified by D 


SALLLLLLY 


Gasoline Defense Plant Projects 
Tax Amortization 


sue, 60s 


Process of Product 


COP Platformer 
B-T-X facilitie 
Natural gasoline 


processir 


processing 
lation 

processing 
processing 


cline 
ind Cat 
TCC and Cat 


processing 
Isobutane 

(as processing 
Gas processing 
ng 


Gas 


Gas pr 
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y and Isobutar 


Poly 
Poly 
Kk City gasoline 


000. Thus the total cost to date of ie: 
projects of the oil companies and 4 
panies making chemicals from na- 
a tural gas and petroleum raw mate- 
rials, as approved by the DPA, is .' 
close to $720,000.000 pacity 
| ed are already completed and thr | 
plants in production. While few 
} were started even before the Korean 
= a war was launched, the need for their 
j facilities in the defense program was ? 
| 
accel 
: on the same basis as new projects 
eC Some of the projects are already un- at 
nll der construction, However, the vol- 
ume of oi company building pro 
grams now being announced, and | 
oan in 1950 
§ those still in the design stage, indi- E 
f cates the plant expansion period 
ahead will be by far the greatest in eC ! 
Illustrating the broad nature of the Accompanying recent 
present expansion program is the refinery and 
fact that a number of natural gaso- ects certified a bo 
4 
! line plants have been recently in- amortization 3 
cluded in the DPA listings. The in- tary to. the 
ee creasing production of natural gas mended projects [i the 
ee in the southwest and the develop- 5 
ee ment of new oil fields and extension 
Supplemer ting Put hed June 1 
Location fost. s 
‘ Shreveport 2 407 Caseline 
t nt Refining ‘ Pp sdelpr ‘ ‘ 
ate States Wet. 4 doustos 
Hugeton Prod ¢ Ilysses, Kans 2.650. Gas processing 
Har k © ‘ lange Beach (a 4 Ethylene Glycol 
eonard Refineries, Ir \ima, Mict 109 000 Gasoline 
McKamie Gas Cleaning ¢ Mager Ark 1,772.45 
for Sulfur recovery ( 
Magr t Petroleum ¢ Stephens Texa 145.04 Natural gasoline 
Ohio Oil ¢ Matagorda Co Texas 4.108.814 Gas 
Mid-Continent Pet Cort Tulsa 17.274 \iky 
rr Petroleum Brazoria C Texas 6.094.710 (jas 
Phillips Petroeum Sherman Co. Texas Gas 
Phillips Petroeum ¢ Hutchinson Ce Texa 206.830 processing 
Pontia Rfg. Corr Corpu Christ 475.00" tjas oi 
Pontiac Corp Corpus Christ 275 Gasoline 
enal O1 & Gas C long Beach, Ca 250, Bulan 
cony-Vacuum Oj Pa bor N. J 411.000 
wony-Vacuum Oil Co Br kivn 1.640.000) 
ocony-Vacuum Oi Fast Chicage +.610.000 
hell Oil ¢ Beckham (* 1.544.000 ant 
tandard © ( f Texa snyder Texa 1.280 000) 
tandard Oil Co f Texas Kern Cal $20,000 
exas Nat Gas Corp & Fisher ¢ Texas 1.132.700 
irren Petroleum Corp Antine! OKla 1.214.684 
Warren Petroleum Corp Lindsay Tenas 261.337 
Warren Petroleum Corp Holliday, Texas 380.816 


207-Ft.Hypersorber Tower 
Raised into Place in 2 Hrs. 


By ROBERT MERIMS* 
Petroleum Refining Division 
Foster Wheeler Corp., New York 


Te new hypersorber erected in 
March of this year at the Mid 
land, Mich., plant of Dow Chemical 
Co. is one of the largest vessels ever 
lifted in a single piece It towers 
207 ft. above the ground, is 9 ft.-3 ins 
in diameter and weighed 587,000 Ibs 
when lifted. Total weight when fin- 
ished will be approximately 800,000 
Ibs., the additional weight being due 
to internals, insulation, attached plat- 
forms and so on 

The problems involved in fabricat- 
ing, transporting and erecting the 
vessel were in many instances un- 
usual, due to its size, and required 
careful design, planning and coor- 
dination on the part of the Foster 
Wheeler staffs. Although the vessel 
was raised in approximately two 
hours, it took many more hours of 
planning and arranging to prepare 
tor the task, aside from getting the 
lifting equipment into position. 

The immense size of the hypersor- 
ber vessel made it impossible to ship- 
it in one piece from the fabricating 
shops. It was sent from the Carteret 
shops to Midland in two sections, 
using low slung flat freight cars hav- 
ing extra weight capacity. There are 
only 5 cars of the required type in 
the U.S. The upper section was 
shipped first mounted on three cars, 
the vessel being anchored to the mid- 
dle car and pivoted on the two end 
cars. The lower section was later 
shipped in the same way, it being 
necessary to cut off one of the bustle 
rings, a header introducing gas into 
the tower, as well as a lower flange 


* Condensed rom rep New Hype 
sorber Tower for the Dow Chemical Co iv 
the June, 1951, issue of HEAT ENGINEER 
ING. published by Foster Wheeler Cory 
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Ready for the “big lift.” Stiffleg crane is in place and cables are fastened to 
tower, Upper left corner shows close-up of huge lifting lug 


30th sections moved on the rails only 
during the day, as the clearances 
were too close to take a chance on 
night travel. In each case the trip 
from Carteret to Midland took two 
weeks 

At Midland, the sections of the 
hypersorber tower were readied for 
tield welding by the Austin Con- 
struction Co., who handled the erec- 


tion. The first step consisted of 
cribbing up the vessel by putting 
timbers under various sections. Weld- 
ers could then get underneath to 
make the girth weld joining the two 
main sections. The lift line drum 
was then welded to the main vessel 
Because of the size and thickness of 
the shell, it was necessary to preheat 
the sections to be welded, and after 


On the way, See next two pages for progressive views during erection 
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Raising 207-Ft. Tower 


welding was completed, to stress re 
heve at temperatures up to 1300) F 

Copper tubing rather than the con- 
ventionally used nichrome wire re- 
sistors Was used as an induction coil 
for the heating It was wrapped 
around the proper section and tied in- 
to a source of alternating current in 
a control house. The copper wire 
acted as the primary coil in a trans- 
former setup, the current from ‘t 
generating the heat. Water was run 
through the copper coil to keep it 
cool, The vessel alone was heated in 
this manner 

The hypersorber was now ready to 
be lifted. Two 190-it. stifflegs, tied 
together by a crossbar to form a 
gallows frame, were used. The legs 
weighed 20 tons apiece, were shipped 
in sections and raised by a 30-ton 
crane. They are the largest stiff- 
legs in the east and were rented by 
Dow Chemical from the Sun Oil Co 
It took two weeks to assemble and 


ROK 


Giant gallows frame for lifting the 

tower consisted of two 190-ft, stiff- 

legs, each weighing 20 tons and re- 

quiring a 30-ton crane ‘see left 

background) to be raised into 
place themselves 


Going up! Stifflegs are said to be 
largest in the east, and were rented 
from Sun Oil Co. It took two weeks 


to 


raise them due to the rigging diffi- 
culties caused by their great height 
and the wind. Sheared blocks from 
the top of the stifflegs were hooked 
onto the vessel lifting lugs. These 
lugs were so placed as to be in the 
upper third point of the column with 
regard to its center of gravity. Two 


assemble and raise them due to 
their great height and the wind 


Viewed from ground up, lifting oper- 
ations looked like this at about the 
half-way mark 


hoisting engines supplied power 
Exclusive of the lift drum, the hy- 
persorber tower was 185 ft. in height 
and thus could go under the cross- 
bar. The top of the lift drum would 
be above the bar, however, and lift- 
ing had to be set up so it would clear 
the bar If shorter stifflegs were 
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Raising 207-Ft. Tower 


used, or if the vessel were taller, it 
would have been necessary to replace 
the crossbar with guyed wires of ex- 
treme length. 

The new hypersorber unit, when 
operating, will take a cracker effluent 
and recover a sidecut stream of C.'s, 
a bottoms product of C,’s plus and 
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Almost up, tower has reached 

point for ticklish maneuvering 

by experts so gallows frame 
can be taken away 


Tower is in place with foundations 
secure, thus tower itself supports 
the stifflegs so they can be low- 
ered and dismantled, As installed, 
the column can withstand wind 
loadings of 25 psi. on the projected 
area of its cylindrical surface 


q THIS MONTH'S COVER. . 


. shows Dow 


Chemical Co.'s 207-ft. tall process tower 


being erected at its Midland, Mich., plant. Weighing some 293 

tons while being lifted into position, the tower required some 

careful and spectacular engineering and handling in this “big 
lift,” the total time for which was only two hours 


will take off an overhead of methane 
and lighter In effect, it will con- 
sist of two towers in series, one 
separating methane and lighter from 
C.'s and the other C,'s from the C,’s. 
Carbon is sent to the two sections via 
internal piping and considerations of 
solid flow were of the utmost im- 


portance in the design of the plant 
Dow Chemical Co.'s first unit re- 
covers ethyleme from a demethanizer 
overhead, as has been described in 
previous literature‘! 
References 
(1) Kehde, Howard et a a. Proa 
44.575-582 (1948) Wm 
PeTroLer M Proce 5-638 (1948 
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Continous Moulding of Paraffin Wax 


Replaces Older Batch Methods sean 
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Fig. 1—Continuous wax mou der as installed at Beaumont 


By L. H. JENNINGS, J. H. BEARD, and V. A. KALICHEVSKY* 
Refining Division, Magnolia Petroleum Co. 


ANY inherent difficulties are en- 
countered by refineries in oper- 
ating the rather primitive convention- 
al batch wax moulding equipment 
The process is slow and expensive, 
requiring a great deal of manual work. 
The cakes are often uneven and vary 
in Weight because of the difficulty of 
maintaining a continuous flow of wax 
into the moulds during the solidifica- 
tion period and the presence of en- 
trapped air. After the cakes are 
formed, some wax is lost in scraping 
off the surplus left in the pan. The 
necessity of scraping the wax also 
makes the process sloppy, and the 
floor area required to accommodate 
the equipment is comparatively large. 
The shortcomings of the batch 
moulding process instigated work by 
the engineers of the Magnolia Petro- 
leum Co. to develop improved meth- 
ods for manufacturing wax cakes. 
After investigating similar problems 
in other industries, the engineers de- 
cided that the continuous chocolate 
moulding machine sold by the J. W 
Greer Co., Cambridge, Mass., might 
be properly modified to offer a solu- 
tion to the wax moulding problem 
Through the joint efforts of the two 
companies, a continuous wax mould 
ing system was built and put into op- 
eration at the Beaumont refinery of 
the Magnolia Petroleum Co 
The schematic flow diagram of the 
process, as shown in Fig. 1, reveals 
the simplicity of this new continuous 
method for moulding waxes Here 
briefly is how the system works 
First, molten wax kept in insulated 
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and steam-heated charge tanks is 
pumped through automatically con- 
trolled “tempering” exchangers, where 
its temperature is adjusted somewhere 
between 140° and 160° F., depending 
upon the wax melting point. For best 
performance this temperature should 
be as low as possible, provided the 
wax does not begin to solidify before 
it reaches the cooling chamber. The 
tempering exchangers are designed 
to operate both as heaters or coolers 
in order to maintain an even tempera- 
ture of the wax stream 

From the tempering exchangers th 
liquid wax is directed to the steam 
jacketed “depositor hopper’. This 
hopper is an open rectangular tank 
with a partially sloping bottom. The 
wax level in the hopper is automati- 
cally regulated by controlling the 
speed of the charge pump. The por- 
tion of the hopper having the flat 
bottom contains six pistons, which 
act as measuring devices for the 
quantity of wax required to form the 
individual cakes. The pistons are 
easily adjustable, having a maximum 
ability to discharge 12 pounds of wax 
into each pan. After the pistons are 
set, the weight of the wax delivered 
into the pans remains constant and 
varies less than one-half of an ounce 
between the individual fillings 

The pistons discharge the molten 
wax directly into the moulding pans 
which are 19 in. long, 11% in. wide 
and 2 in. deep. In continuous circu- 
lation are 2508 such pans. The dimen- 
sions are not critical although they 
are somewhat limited by the over-all 
equipment specifications for the indi- 
vidual installations. Considering the 
minimum permissible thickness of the 
wax cakes due to their brittleness, 
the pans of the above size can accom- 


modate from 8 to 12 lbs. of wax. Thx 
moulding pans rest on trays which 
move on a chain conveyor. Each tray 
holds six pans corresponding to the 
six pistons from which the molten 
wax is discharged 

After the pans are filled with the 
wax, the trays carry them through 
cooling compartments, where the solid 
wax cakes are formed. Cooling is 
done by a stream of cold air supplied 
perpendicularly to the direction of 
tray travel. Cold air is obtained by 
passing the air over five dry coil car- 
rier evaporators connected to a 150- 
ton Ingersoll-Rand ammonia compres- 
sor. 

The cooling chamber is completely 
enclosed and insulated to insure max- 
imum operating economy by recircu- 
lating air within the system For 
maximum output the refrigerating 
coils are run at full capacity and the 
blowers are operated at constant 
speed. Air temperature is maintained 
at 20°-30° F. The rate of cooling the 
wax cakes is controlled automatically 
by varying the speed of the conveyor; 
it depends upon the melting point of 
the wax to be moulded. The higher 
the melting point of the wax, th 
greater the unit output 

Construction of chain conveyors 
passing through the cooling chamber 
deserves further description becaus« 
of their ingenious design. After the 
conveyor reaches the opposite wall ot 
the cooling chamber, the trays are 
automatically lifted and transferred 
to the next higher level of the sam« 
onveyor to move in the opposite di 
rection. This is done without dis 
turbing even to the slightest extent 
the partially solidified wax in the 
moulding pans which would result 
otherwise in wrinkles on its surface 
The doubling of the conveyor may be 
repeated as many times as desired 
contributing to the compactness of 
the design by substituting height for 


S41 


' 

| 

. 

t 

4 

fe 

* This article *« based on a paper by the 
same ithors presented befor the regiona 7 
technical meeting of the 7 
Retine Assn it Wichit 


Pans filled with liquid wax enter the cooling chamber 


adjusted anywher 


wax cakes leaving 


ontrolled between 60 


of the wax. The lower the melting 
point, the lower the temperature at 
which the wax cakes are discharged. 

The wax cakes are also removed 
from the moulding pans automatically. 
The pans which are attached to the 
trays are tilted until they are in the 
upside down position and the cakes 
drop from the pans. The chain con- 
veyor makes another turn and the 
trays and pans assume their former 
positions. The bottoms and _ sides 
of the empty pans are heated slight- 
ly by passing the trays over an elec- 
tric heater before starting the next 
traveling cycle through the system. 
The wax cakes dropped from the pans 
are picked up by a belt conveyor. 

The original installation included 
an automatic weighing device for in- 
specting the wax cakes. However, 
this device was soon found to be su- 
perfluous because the individual cakes 
vary less than 0.2¢7 by weight from 
the average In the conventional 
batch moulding process, cakes of sim- 
ilar sizes varied in weight by as much 
as 

The equipment which has been in- 
stalled at the Beaumont refinery is 
capable of moulding from 11,000 to 
17,000 Ibs. of Wax per hour, again de- 
pending upon the wax melting point. 
The wax cakes are uniform in size 
and have a bright luster appealing 
to the eye. No wax is slopped ex- 
cept at the very beginning of the op- 
eration while the equipment 18 
brought up to equilibrium conditions. 
This slop wax is returned to a spe- 
cial melting tank for reprocessing 

The labor requirements per unit 
weight of moulded wax produced was 
reduced five times as compared to the 
onventional batch process, with fur- 
ther savings in sight The larger 
the volume of the wax moulded, the 
yvreater the savings in manpower. 

The appearance of the conventional 
wax moulding rooms, with wax spilled 
on the floor and equipment, 1s prac- 
tically eliminated. The floor space 
required for accommodating — the 
equipment is not over one-tenth of 
that normally occupied by the wax 
moulding presses and may be further 
reduced, if desired, by increasing the 
height of the cooling chamber 

The new continuous process is also 
well adapted for automatic packag- 
ing of wax cakes into paper boxes 
and discharging these boxes directly 
nto the freight cars. This makes the 
process highly desirable from the 
anitary point of view, because han- 
of wax or wax cakes by hand 
may be completely avoided from the 
time the crude oil is obtained by the 
refinery until the finished product is 
delivered to the customer 


The development of new techniques 
both in wax processing methods and 
ow offered in wax moulding has 
been required because of the rapid 
growth of the petroleum wax indus- 
try For many years paraffin wax 
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14 passes through the cooling section from 60 to 180 min. by varying the { 
traveling a total distance of about speed of the main drive gear 
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was regarded as a 
of little value to refineries and was 
normally 
stock Only a small portion of the 
mineral Waxes necessarily manufa 
tured in the normal refining processes 
ever found commercial outlets. What 
littl wax was sold was utilized 
mainly as an adulterant 
cheap substitute, for vegetable and 
animal waxes. Today, however, the 
advancing knowledge of the nature of 
mineral Waxes has resulted in great- 
ly increased their 
products. The petroleum waxes have 
also won new outlets on their own 
merits, and the wax industry as a 
whole has acquired an important po- 
sition in industrial and home life 

The rapid growth of the industry 
is seen from the fact that the total 
quantity of petroleum Waxes which 
will be produced in the U.S. in 1951 
will pas This rep- 

nts an increase f 50 to 40°, 

the last 


surplus product 


disposed of as a cracking 


popularity = for 


Tbs 
decade Considerably 
more than one-half of this figure will 


be represented by paraffin waxes of 
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various melting points Close to 
three-fourths of these waxes will be 
consumed for processing paper, while 
the rest will be utilized in) candle 
and electrical insulation manutacture 
in the textile 
lumber industries and in the formula 
These 


leather, cosmetic and 
tion of polish varied uses 
also explain the necessity of supply- 
ing a widening market with more 
than one grade of wax 

While wax processing methods have 
steadily improved techniques for 
moulding the wax into cakes or slabs 
have remained practically unchanged 
from the batch moulding method first 
used by the 
equipment is still represented by a 
modified plate ard f. ame 
moulds and cooling ptates substituted 
for rings and filter plates 

In this batch method the 
of the moulds and the plates project 
above the top when the 
press is assembled. The upper 
tion of the 
pan with openings at the top of each 
mould. The molt wax is pumped 


industry Conventional 


press with 


sides 
about 3 in 


system resembles a 


rows of tray and pans 


into a tank from which it gravitates 

nto the pan and through the open 

into the moulds. The wax is al- 

s at atmospheric pressure and the 

pressure from the press is applied 

for holding the plates in 
After the moulds are 


filled, water 
s circulated through cooling 
plates A layer of 


liquid wax 
uintained in the pan while the wax 
This is necessary because 
the uneven shrinkage of the wax 

cakes, Which undergo a 15 to 17 
contraction from a liquid just above 
the melting point to a solid at room 
During the solidifica 
tion process, heat is sometimes ap 


temperature 
plied to keep the wax in pan liquid 
thus insurin flow into the 
moulds relatively uniforn 


cakes, The cooling pe id lasts fron 


to 3 hrs. depending upon the melt 
ig point of the wax and the ten 
perature of the cooling wat 
the cakes are 
Wax remaining in the ps 


formed 


off, the press is opened 
ioved manually 
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( AMWAYS SPECIFY TEMPERATURE 
CONDITIONS: 


SERVICE IS 
“HOT’! 


How to Get What You Need 


When You Order a Valve 


By D. P. THORNTON, Jr., Southwestern Editor 


HE first article of this series described many of the 
peculiarities encountered in the relationship between 
oil companies and suppliers of the equipment they use, 
notably the lack of agreement on data to be disclosed 
in placing orders or bid invitations. The information 
necessary to enable the manufacturer, supply company or 
sales representative to intelligently fit the proper manu- 
ally-operated valve for the application at hand was dis- 
cussed in detail. It also brought out that manufacturers’ 
catalogs in general are seldom intended as “promotional 
pieces” and should be utilized in selecting types of equip- 
ment and writing specifications 
Most of this needed information carries over into the 
closely-associated subject of non - manually - operated 
valves. These include not only power-operated and in- 


strument-controlled valves, but also check and float-oper- 
ated valves as well as liquid traps. Although they may 
not normally be considered so, in general traps are a form 
of float-operated valves. Some designs even may be tech- 
nically termed “control instruments” because they may 
be used to maintain liquid levels in lieu of the conven- 
tional type of liquid level controller, which operates a 
valve directly or through a motor operator of some kind 
Again it should be borne in mind by the buyer, lest the 
listings of data required seem lengthy and formidably 
detailed, that non-manually operated valves are not only 
valves but valves in which the handwheel or wrench is 
replaced with an operating device of some kind. Due 
consideration for the peculiarities and limitations imposed 
by the actuating mechanism, therefore, is equally as im- 
portant as accurately and completely specifying the con- 
ditions under which the valve portion must function 
satisfactorily. (Continued top of nert page) 


For the reader's convenience, information to 
be supplied when ordering manually-operated 
valves is repeated below in brief form. This 
data is necessary in adequately specifying the 
service application of the valve portion of non- 
manual valves. These apply generally to any 
kind of valve. The explanatory portion of the 
original listing why this information is needed 

is not repeated and for details the reader is, 
referred to PETROLEUM PRocESSING for July, 
1951, p. 722 


1. Give “figure number’ obtained from manufac- 
turer's catalog 

2. Nominal (pipe) size 

3. Maximum temperature (minimum also if sub- 
zero} 


Data Needed on Any Valve Order 


4. Maximum pressure 

5. Specify if throttling or open closed service 

6. Specify special trim and body material only 
when required. 

7 Nature of fluid water, oil, gas or other 
ispecify) 

8 If service is throttling and fluid other than 
water, state specific gravity at specified tempera- 
ture and pressure, or molecular weight 

9. Presence of corrosives or abrasives 

10. Type of connection—screwed, hub flanged 
(specify type and rating) or welding neck (specify 
bore). (Advise any special drilling for flanges). 

11. Specify requirements for special name-plate 
markings 
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Ordering Equipment 


These valve types are actuated by a multiplicity of 
mechanisms, including cylinders, electric and fluid-driven 
motors, diaphragms, bellows, floats and solenoids. Con- 
sequently, selection of some of the types offered will not 
alone be dictated by the physical characteristics of the 
fluid handled and its chemical nature, but by the demands 
of the process involved; sometimes environment plays an 
important part in selection 


The major difference between a power-operated and a 
manually-operated valve is that some mechanical force 
has been substituted for the handwheel, chain operator 
or wrench. This in general may be a piston, electric or 
fluid-operated motor. Use of a power operator may be 
desirable because of inaccessibility or remoteness of valve 
location, for safety, or because hand operation is too 
difficult or slow in view of the size of the valve. It may 
be necessary, because of conditions, to specify whether 
or not the valve is to have an integral by-pass and if this 
too, is to be power-operated. Supply the following in- 
formation when ordering: 


CYLINDER-OPERATED VALVES 

1. Catalog or “figure number” of valve, size, service 
and description. (This involves the same information as 
noted in the previous article for manually-operated valves, 
and summarized briefly in the accompanying box. Certain 
data called for also are repeated below because of special 
significance.) 

2. Maximum working pressure and maximum differ- 
ential pressure for valve to handle. 

3. Information on special conditions. (In addition to 
trim, corrosive conditions, etc., specify also if valve must 
close against full-flow, open against full pressure, or if 
coking is present. Maximum fluid velocity through valve 
is desirable, if known.) 

4. With or without integral by-pass wanted, specify 
position with respect to valve.) 

5. Fluid to operate cylinder (air, gas, water, oil, etc.) 

6. Pressure available for operating fluid. Some manu- 
facturers have beth maximum and minimum pressure 
limitations. 

7. Maximum temperature, working and ambient, for 
cylinder. 

8. Specify desired speed of operation and frequency 

9. Position of cylinder with respect to valve and is 


There are a multiplicity of types of the so-called in- 
strument-operated valves, as well as valves actuated by 
bellows and other arrangements sensitive to temperature 
and pressure. The selection of many of these types will 
be dictated in part actuating devices, such as regulators, 
and are treated elsewhere in this article. This is prin- 
cipally because the actuating mechanism is an integral 
part of the assembly which cannot be readily made-up 
from components in the field 

Discussion here is confined to external pilot-. dia- 
phragm- and bellows-operated valves. The merits or 
demerits of the various shapes of pugs and single vs. 
double-ported designs are not considered. Likewise, the 
subject of diaphragm or bellows loading has been avoided 
It should be noted, however, that many manufacturers 
make only the valves, supplying operating motors at pur- 
chaser’s option. When ordering motors only, full par- 
ticulars describing the valve it is to fit should be sup- 
plied, including date of purchase and all figures on valve 
body and nameplate. Supply the following information 
when ordering: 

1. Catalog figure, series or type number and informa- 
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Data required when ordering power-operated valves 


Data required when ordering instrument-operated valves 


It is not intended to go into the intricacies of actual 
selection of non-manually controlled valves or the advan- 
tages and disadvantages of various types of plugs and 
seats or types of operation. It is debatable, in fact 
whether or not mention of power-operated valves shouldn't 
have been included in the preceding article of this senes 
However, they are included here primarily because the 
signal need not be initiated by the process operator 


pipe run horizontal or vertical. (Cylinder parallel or at 
right angle to valve, above or below valve when in- 
stalled.) 

10. Specify if valve position indicator is desired: in- 
tegral or remote type. (Standard practice varies.) 

11. Specify if control valves for operator to be sup- 
plied and how actuated. (Usually furnished at extra cost 
Consider pipe size with respect to pressure drop if re- 
motely located from valve.) 

12. Specify if operating fluid to discharge otherwise 
than to atmosphere. 

13. Specify if provision for auxiliary manual opera- 
tion desired. 

ELECTRIC MOTOR-OPERATED VALVES 

1. Items 1 through 4, and items 8, 10, and 13 for cyl- 
inder-operated valves. 

2. Power characteristics. (AC or DC, voltage, phase, 
cycles per second.) 

3. Type of enclosure. (General purpose, weather proof, 
explosion proof, etc. NEMA classification preferred; note 
manufacturer's “standard.” ) 

4. State kind of stations desired and number per valve 
(Open-close, open-stop-close, lock or non-lock, etc. and 
type of enclosure. ) 

5. Note that relay-contactor panel and transformers 
where required may or may not be furnished by valve 
supplier, as stated in catalog. 


FLUID MOTOR-OPERATED VALVES 

1. Items 1 through 4 and items 8, 10, 11, and 13 for 
cylinder-operated valves. 

2. Operating medium. (Air, oil or water.) 

3. Available operating pressure. 

4. If a conversion unit for a manually-operated valve 
state all valve nameplate and body markings, manufac- 
turer, catalog number and approximate date purchased 


tion previously listed for ordering manually-operated 
valves. (With reference to type number, some manufac- 
turers have optional specifications for body material not 
covered by catalog figure or series number. Some cata- 
logs leave specification of trim to customer. Under na 
ture of fluid, some catalogs ask that specific gravity and 
viscosity be included.) 

2. Specify auxiliary motor operator equipment, (Hand- 
wheel, stem “jack”, ete.) 

3. When ordering replacement valves, first compare 
current catalog body dimensions with those of old valve 
Some designs recently have been altered considerably o1 
now are Obsolete 

4. Type of inner valve if optional (Advise throttling 
on off, quick-acting service.) 

5. Stem movement or lift. (Important if motor op- 
erator is supplied separately.) 

6. Type of bonnet. (Lubricated or radiating fin, exten 
sion type, bellows seal.) 

7. Maximum rate at which valve must open or clos« 
(If important to process involved.) 

8. Pressure range of control fluid to valve operator 
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Ordering Equipment 


line pressure, ete 
to be in contact with diaphragm so proper material will 
be furnished.) 

9. Differential pressure maximum across valve (Up- 
and-downstream pressure ranges.) 


Specify nature of fluid 


te.g., 3-15 psi 


10. Motor operator specify 


a. Direct- or reverse-acting 

b. Whether or not spring-loaded 

‘ If positioner required 
control applications. } 

action desired on failure of operating 


(Usually on temperature 


d. Valve 


Pressure and temperature regulators basically are the 
same device except for the method of actuation. They 
onsist of a means for sensing the change of pressure or 
temperature and a valve which operates to correct the 
condition In this sense they may technically be classi- 
fied as a special case of “control instruments” but are 
included here because they usually are considered as 
Regulating valves actuated by an external pilot or 

ontrol instrument are not treated in this 
valve could be diaphragm-operated 


Some type ot 


section because the 


or some other type already discussed, Nothing in its 
mstruction helps sense the condition to be regulated 
The only requirements governing its selection are = de 


mands of the actuator, fluid to be controlled, and ranges 
of pressure, temperature, and flow rate involved, The 
external pilot or other sensing means, since it iS ex- 
ternal, though perhaps mounted on the valve, will con 
sequently be treated later under control instruments 
PRESSURE REGULATORS 

1 Catalog number and type, and intormation previ 
ously iisted for ordering manually-operated valves 

2 Nature of fluid handled (Give specific gravity 
also viscosity for liquids.) 
application. ‘(E.g., fuel supply to burner 
steam to heater, air to control instruments, ete.) 

1. Size of inlet and outlet connection, when optional 
(pipe size) (Specify screwed or flanged when optional 
and if companion Manges desired.) 

» Type of bonnet— plain, lubricated, or packless. (In 
most catalogs this is included when specifying type or 


3 Service 


One of the most important points when ordering 
trap is to be sure it has sufficient capacity to handle the 
ipated and at the sam 
smallest amount of 


a 


maximum volume of liquid a 
time be efficient in venting off the 
lesirable vapor when discharging For general drainage 


S16 


Data required when ordering pr2ssure and temperature regulators 


Data required when ordering traps and level controllers 


fluid. (Fail open, closed, ete.; generally an op- 
tional safety feature.) 

Paint and dirt are common contributors to stem-stick- 
ing difficulties and therefore some manufacturers supply 
removable covers for this portion of the motor operator 
and bonnet assembly as standard practice. Some others 
can supply them as optional features or as special orders 
When this feature is desired, reference should be made 
to the catalog standard 
ORDERING PARTS 

1 Always give valve serial number when ordering 
parts; preferably supply all nameplate data as these posi- 
tive.y identify valve. Body markings generally do not 
completely describe valve. If nameplate is lost, give date 
of purchase order, catalog figure number, etc., and in- 
clude “special” instructions, if any 

2. Give part number from catalog or parts list, stating 
date or number of list 

3. Describe part accurately, preferably using catalog 
nomenclature. 

1. When ordering new trim or plugs, especially if dif- 
ferent from that originally supphed, specify valve size 
and plug type if known 

5. When ordering new valve body note that current 
designs may differ considerably from earher valves, due 
to recent adoption of manufacturers’ standards for face- 
to-face dimensions. Specify flange type and special drill- 
ing 

6. If operator was supplied separately from valve, op- 
erator serial number will not identify valve, and vice- 


versa Nameplate data for both should be given 


catalog number.) 
6. Maximum capacity. (GPM, Ibs. hr., ete.) 
7. Maximum and operating (inlet) pressures 
S. Reduced (outlet) pressure setting or range 
% Operating temperature 
10 Control action (Increase in pressure to open or 
close valve.) 
11 Trim and body material, when optional 
TEMPERATURE REGULATORS 
1 Catalog number and type, and information previ 
ously listed for ordering manually-operated valves 
2. Nature of fluid 
a. Handled by valve 
b. In which temperature sensing medium immersed 
3. Valve size. (type connection when optional.) 
i Maximum temperature and pressure of flowing 
fluid 
» Temperature setting or range 
6 Maximum capacity (GPM, Ibs. hr., ete.) 
7. Valve trim and body material, when optional 
8S. For bulb-types specify 
a. Distance between regulator and point of tem- 
perature measurement 
b. When multiple choice, desired length of bulb, in- 
cluding threads 
c. Finned or plain bulb 
d. Bulb connection (screwed or fHanged.) 
e. State if armour required (Desired material, if 
known. } 
f. If subject to corrosion specify bulb material if 
known (Even negative information helpful.) 


trap will give satisfactory service, but for 
many types particularly recom- 
Consequently the more in- 


better for the 


most any 
specifiCe cases there are 
for these 
supplied with the order the 


nad services 
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Several manufacturers give excellent technical discus- 
sions in their trap catalogs on determining capacity and 
recommendations for selecting the proper type for specific 
applications. If the selection problem is complex, or in 
case of doubt, most manufacturers will gladly make rec- 
ommendations on receipt of proposed application details, 


Except in cases where an external control-type valve is 
actuated, a liquid level controller may be considered a 
special type of a trap. Indeed some conventional traps 
may be installed as level controllers. Some trap manu- 
facturers, however, prefer to have specific details on the 
proposed installation before recommending their traps as 
level controllers, 3ecause of the similarity, level con- 
trollers directly actuating a valve built integral with 
the controller and not acting through a pressure pilot 
or similar device, are treated here. Level controllers 
actuating a pressure pilot or control instrument will be 
discussed later in this series. Supply the following in- 
formation when ordering: 

1. Catalog number and type. (open or inverted bucket, 
thermal or float.) (Some manufacturers also use code 
words. Specify body material and trim if optional or 
requirement is not catalog standard.) 

2. Type of inlet and outlet connections (screwed or 
flanged), also size of connection when optional (Cata- 
log number specifies size for all or only certain types in 
some catalogs.) 


3. Service and nature of liquid. (steam, oil, ammonia, 


Pressure and vacuum relief valves may be considered 
as special purpose pressure reg 
of pressure reducing valves ma 
sure reduction or pressure relief 
information when ordering 


ators and some designs 
be used either for pres- 
Supply the following 


1. Catalog figure, type or series number 

2. Size of inlet and outlet, screwed or flanged. (If 
flanged specify drilled or undrilled and special drilling re- 
quirements. 

3. Service and nature of fluid handled. (Advise a!so 
molecular weight or specific gravity Some manufac- 
turers supply valves for steam if nature of fluid un- 
specified.) 


i Pressure (or vacuum) to open (Specify adjust- 


Data required when 


There are several different types of check valves to 
choose from, some of which have beeen developed for 
special applications. These include uses where sensitivity 
to flow reversal or opening on minimum pressure art 
desired, When extremely pulsating flows are encountered 
and where the feature of dual function as both stop and 
check is desired. Consequently, it is very desirable for 
the manufacturer to know the service conditions in or- 
der to furnish the most serviceable valve type, as well as 
in determining trim and disc composition Supply the 
following information when ordering 


1 Catalog or “figure number” of valve, size service 
and description. (This involves the same information as 
for manually-operated valves as to maximum and work- 
ing temperatures and pressures, nature of fluid handled, 
trim and presence of corrosives or abrasives.) 

2 Type of flow (steady or pulsating). (Ordinary 
swing checks generally are not used for pulsating flow 
as they are conducive to “hammer” or shock conditions 
in piping.) 
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Data required wher ordering relief valves 


ordering check valves 


others.) (Give specific gravity if other than steam for 
open bucket or float-type traps and for liquid level con- 
trollers of either float or displacement type. Advise if 
corrosive, state capacity gpm., lbs. /hr., of liquid.) 

14. Maximum inlet pressure 
5. Differential pressure. (Inlet minus outlet pressure; 
give maximum and minimum if operating pressures are 
widely variable. Consider start-up conditions also, when 
differential may be much greater than during “normal” 
operation.) 

6. Flow (pulsating or steady). 

7. Specify if uncondensible gases present in large 
quantities. (Some trap types are not recommended for 
such conditions.) 

8. Control action, level controllers 
close when level increases.) 

9. Specify with or without internal strainer when op- 
tional. 

10. Specify if companion flanges desired 


ORDERING PARTS 


1, State catalog number of trap or level controller 
and parts numberis). (Also show number or date of 
catalog or parts list used.) 

2, Give all information found on nameplate, if avail- 


(Valve to open or 


3. Describe part 
1. Specify pressure rating and operating pressure; 
capacity if known. 


ment range or “set point.”” Note overpressure limitation 
tated in catalog when passing maximum quantity of 
fluid.) 
5. Maximum pressure and temperature 
6. Trim. (Specify if other than “standard."’) 
7. Presence of corrosives and abrasives 

8. Volume of fluid to be handled—cfm., gpm., ete. (Im- 
portant e:pecially if size unspecified. Also will minimize 
chance of error in specifying size and permit recom- 
mendations to give equipment concerned the maximum 
protection, Give pressure and temperature under relief 
conditions, } 


9. Specify lifting gear if optional. (See catalog.) 


3 Is flow extremely pulsating? (Lift-type checks 
with cushioning chamber or dashpot recommended for 


such cases.) 


i Specify if by- Ss required, location if important 
and different from catalog standard 

5. If outside lever and weight specified is valve to br 
sensitive to flow reversal or to open under minimum of 
pressure 

6. Specify type of connection if optional (Screwed 
flanged, drilled or undrilled, and dimensions if not ‘‘stand- 
ard.”’) 

7. Specify type of lifting gear if desired or optional 


Next Article Will Cover Pumps 


Information required in ordering pumps will be dis- 
cussed in the next article of this series 
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Fig. 3—Basis of flow measurement is the 
fect of an orifice plate on pressure and veloci- 


REFINERY INSTRUMENTS 


What Makes 


Part 2—Flow Measurement 


By CORNELIUS E. SHANNAHAN, Instrument Engineer, 
M. W. Kellogg Co., New York 


HEN a fluid flows in a straight 
pipe, the velocity is the same at 

all points along the length of the pipe 
When an orifice plate is placed in the 
pipe, as illustrated in Fig. 8, a change 
in flow conditions is effected. This 
change is utilized to measure flow 

What has happened is that the con- 
striction in the line makes it neces- 
sary for the fluid to flow faster 
through the orifice opening and due 
to the increased velocity, a pressure 
drop is momentarily produced It 
will be noted in Fig. 8 that the con- 
traction continues downstream from 
the orifice plate until it reaches a 
minimum section, which is 
known as the vena contracta. The 
location of the vena contracta re- 
mains the same for any rate of flow 
The greatest usable pressure differ- 
ence across the orifice is obtained 
when connection P, is one pipe di- 
ameter upstream and P, is at the 
vena contracta 

Referring now to Fig. 9, which 
shows a simple vessel filled with liq- 
uid to a depth H above an outlet, a 
basic law of physics as developed by 
Torricelli follows: 


cross 
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Vv \ 20H 
where: V. velocity of issuing stream 
H~ height of liquid, in ft 
gravity 
This is derived merely by equating 
potential and kinetic energy, mgH 
1nmV2, in which m mass. Now by 
analogy with Fig. 8, the comparison 
can be made that the height of liquid 
in Fig. 9 actually represents the dif- 
ferential pressure across the jet and 
therefore the same formula may be 
applied to the orifice. The volume of 
liquid discharged per unit of time can 
be calculated by multiplying the area 
A, of the orifice by the orifice ve- 
locity 
@= AV A\ 20H 
and 12G 
where: @ volume rate of flow 
D inside diameter of pipe 
ad diameter of orifice bore 
differential across orifice 
in inches of water 
specific gravity of fluid 
at flowing conditions 
specific gravity of fluid 
at standard conditions 


ty of a fluid in a pipe 


Them Tick? 


Simplifying all constants to AK, con- 
verting A to terms of d*, H to inches 
of water differential across the ori- 
fice (H h/12G,), and multiplying 
by G, G, in order that the meter read 
at standard conditions 


In connection with the use of this 
formula, the d D ratio is limited to a 
maximum of 0.75. At higher d D ra- 
tios, errors are introduced due to the 


Fig. 9 Demonstration of Tornecelli’s 


Law 
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Fig. 10—Typical orifice plate, 


rregularities of the pipe which mak« 
it impractical to predict consistent 
flow constants. When faced with a 
high dD ratio, the instrument engi- 
neer has two alternatives, and they 
are either to swage the line, or to in- 
crease differential h 

Another, and perhaps more com- 
plete, approach to the problem of in- 
terpreting differential head as a meas- 
ure of flow is to proceed in accord 
ance with the law of conservation of 
energy. Neglecting friction, the work 
done on a mass of liquid to bring 
it to the condition of elevation, vel- 
ocity, and pressure at points P, and 
P. must be equal. Since this illus- 
trates a horizontal installation, the 
difference in elevation at P,; and P 
is zero. The balance then resolves 
itself into one of pressure head, P, 
and velocity head, V- 29, at the two 
points being equal 

P, + 2a 


where 


2a 


D*) 
Transposing, substituting H for P 
P.. and solving for V 

(y1~—d' D') 
The difference between this formula 
and the original derivation is in the 
denominator, \1--d‘/D‘ This ex- 
pression is referred to as the velocity 
of approach factor and must be al- 
lowed for in arriving at the proper 
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entric type, with flange union 
flowing quantities As noted, this 
variable is a function of the d D ratio 
and at this time it may be well to 
mention another variable which 
changes with the dD ratio: e.g., co- 
efficient of discharge of the orifice 
The coefficient of discharge corrects 
for the actual velocity being less than 
the theoretical velocity, V. The in- 
strument manufacturer usually plots 
the product of these factors as well 
as others for various d D ratios to 
arrive at an overall factor E to cor- 
rect for errors in basic assumptions 
Therefore 

KEd-iG, G.\\ h G, 

There are other factors which enter 
into the calculation of the orifice bore, 
d, such as expansion of orifice plate 
due to temperature, the area at the 
plane of P. being different than that 
at the orifice (incorporated in the E 
factor), viscosity effects if appreci- 
able, etc. However, rather than di- 
gress from the introductory nature of 
this article, the reader is referred to 
the bibliography for further study 

In the measurement of gas flow 
the same theory applies, V. 
Converting the height of 
gas, in feet, to inches of water fol- 
lows 


12)¢d, 

height of column of gas 
in feet 

density of water @ 60 
F., 62.4 Ibs. cu. ft 
density of gas at flow- 
ing conditions, Ibs. cu 
ft. 

Substituting for H,: 

To determine the gas quantity, Q 


where 


Fig. 11—Typical flow nozzle 


discharged per unit time, the velocity 
is again multiphed by the orifice area, 
A. However, it must be remembered 
that if the meter is to record flow at 
some standard conditions, which is 
usually the case, the density of the 
gas must be corrected for. Or another 
way of looking at the problem is to 
consider a quantity of gas, V» units 
long with cross-sectional area A. The 
volume of this quantity will be a func- 
tion of its absolute pressure and tem- 
perature. It follows, therefore, that 
in order to design a meter to record 
for standard conditions when the fol- 
lowing gas is at a condition other 
than standard, the ratio, PyT./PsT, 
must be included 
Therefore: 


Q (PpTx 
substituting for V 
Q \ 2qthd, 12d 
and ¢, may be expressed 
d Pp 1A.7)(A92 Ty) 


where: P, standard absolute pres- 
sure, psia 
flowing absolute 
sure, psia 
standard absolute tem- 
perature, 
flowing absolute temper- 
ature, °F 
density of air @ 14.7 
psia. and 32 0.08073 
Ibs. cu. ft. 
specific gravity of gas 
relative to air, (Mol. wt 
gas) 28.8 

Substituting for d, in the previous 
formula, converting A to terms of d*, 
substituting values for base condi- 
tions T. and P.,, including an E fac- 


pres- 
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Fig. 12—Typical Venturi tube: (above) 


modified flow nozzle type; (below) 


standard short cone type 


tor for the same reasons previously 
discussed, and simplifying all con- 
stants to K 

K, Edy TyG,) 

It follows, therefore, that the form- 
ula for gas flow contains more vari- 
ables than that for liquid. The most 
critical variable in the above formula 
is usually Py, especially in lines where 
the pressure is uncontrolled. If this 
condition exists and accurate meas- 
urement is required, it is practically 
mandatory to measure gas pressure 
In most refinery applications, the 
magnitude of change of either the 
gravity or absolute temperature 1s 
negligible 

Before proceeding to the more prac- 
tical aspects, it might be well to men- 
tion that whereas differential pres- 
sure is spoken of in inches of water, 
the actual differential is usually 
measured in the meter body with 
mereury. For example, a 100-in. me- 
ter differential represents a differ- 
ential level in a mercury U-tube of 
(1 13.55)100, or 7.38 inches 

3esides the orifice, the flow meter 
may use a number of other primary 
measuring devices, such as flow noz- 
zle, venturi tube, and pitot tube. How- 
ever, because of its low initial cost, 
ease and economy of installation 
flexibility and reliability, the orifice 
plate is the most frequently used 

Aside from cost, the three principal 
factors for selecting a primary de- 
vice are 

1—-Consistency of operation 
2— Existence of calibration data 
Pressure drop 


First; the orifice plate as illus- 
trated in Fig. 10, the concentric 
type, is the most widely used. The 
plate is a thin flat disc, usually about 
1, in. thick, fitted between flanges 
and cut with a concentric hole to a 
specific calculated diameter. The 
most commonly used type of instal- 
lation incorporates flange taps which 
locate the pressure points 1 in. up 
and downstream of the orifice plate 
This eliminates the possible installa- 
tion error prevalent with vena con- 
tracta tap where the location of the 
downstream tap varies with chang‘ 
in orifice size 


Types of Tap Locations 


Other types of tap locations are 
radius taps (1 pipe diameter up- 
stream, '» pipe diameter down- 
stream), and pipe taps (2'» pipe di- 
ameters upstream, 8 pipe diameters 
downstream). It should be pointed 
out that, although the flow capacity 
for the same size orifice is greater 
with pipe taps than with the others, 
the d D ratio should be reduced such 
that it will pass no more than al- 
lowable with eny of the other taps 
The reason for this is that the pipe 
tap installation is much more suscep- 
tible to error than others 

Eccentric and segmental orifice 
plates are also available in addition 
to the concentric type. However, they 
lack consistent calibration data for 
flow constants. The eccentric and 
segmental types do have application 
where the flow measurement of slur- 
ries is required, because they have 


Fig. 13—Typical pitot tube, adjust- 
able type 


less tendency to dam up solids. 

A flow nozzle is shown in Fig. 11. 
It has no dead spots and will pass 
more fluid than the orifice plate. 
That is, for the same throat size, the 
flow nozzle gives a lower differential 
than an orifice plate. Although it 
rarely occurs, the d D ratio of an 
orifice plate will sometimes exceed 
0.75 after optimum selection of dif- 
ferential range and or swaging the 
pipe size. The disadvantage of d D 
ratios greater than 0.75 has already 
been discussed. Because the flow noz- 
zle gives a lower differential than an 
orifice plate for the same throat 
size, it is possible to use a smaller 
throat, thereby eliminating these in- 
accuracies 

A common misunderstanding 1s 
that pressure recovery of a flow noz- 
zle is better than that of an orifice 
plate. It must be remembered that 
in order to obtain the same differen- 
tial for a given rate of flow, a smaller 
d D is required for a flow nozzle that 
an orifice plate. As a result, pressure 
recovery of a flow nozzle is actually 
about the same as that of an orifice 
plate. Because of the streamline ap- 
proach of the flow nozzle, sediment 
earried by the fluid is less likely to 
deposit on the upstream side of a 
nozzle. The disadvantage of the noz- 
zle is its prohibitive price and diffi- 
cult installation 


The venturi tube is shown in Fig 
12. Because of its streamline con- 
struction, it can be used for slurries, 
heavy pulpy substances, etc., without 
becoming dammed or gummed up 
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THIS DIMENSION 


1S CONSTANT 


all arrangement 


Pressure recovery for this device runs 
somewhere in the order of magnitude 
of 87';. At low pressures where pres- 
sure drop is critical, this is an im- 
portant advantage. Also, where line 
sizes exceed & in. and high pressure 
recovery is a must, the savings real- 
ized in power may cancel the higher 
initial cost of the venturi tube in a 
short time 

The pitot tube, shown in Fig. 13, 
has very limited application. One dif- 
ficulty is that it measures rate of 
flow at one point only. Before setting, 
and under as nearly normal operat- 
ing conditions as possible, it is nec- 
essary to traverse the line with the 
pitot to arrive at an average velocity 


of the flowing material. When th 
pitot position has been established 
it 1s recognized that for any other 


flow rate an error is introduced due 
to the change in velocity pattern in 
the pipe. The degree of error depends 
on the installation and, of course, it 
is possible to traverse the line to get 
an average velocity for every con- 
dition. The pitot is also very suscep- 
tible to dirt and foreign matter. For 
certain applications it is satisfactory, 
and on large lines having high veloc- 
ities, it is much less expensive to in- 
Stall. It also enjoys the advantage of 
requiring small pressure drop and be- 
ing very easy to install and remove 


The next question is “how is this 
flow measurement translated to the 


indicator, 


recorder, or controller’ 


The differential pressure created 
across the orifice by the line flow is 
mercury-filled 


measured by a man- 
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Fig. 14A—Flow recorder, mercury manometer type, over- 


Fig. 14B—Float 


ometer, As illustrated in Fig. 14, a 
Steel float rests on the mercury and 
rises and falls with it according to 
flow variations, transferring its mo- 
tion to a segmental lever. The seg- 
mental lever shaft in turn imparts 
its motion, through a pressure-tight 
bearing to the indicator or pen 
Now that the fundamental opera- 


and segmental lever for 
flow measurement to recorder 


transmitting 


tion of a flow meter has been dis- 
cussed, it might be of interest to in- 
vestigate an application of the basic 
formulas to a typical refinery appli- 
cation. Suppose for example a design 
flow rate of 500 gpm. and that an ori- 
fice plate is machined to produce a 
differential pressure of 100 in, water 
at that rate 


Fig. 14C—Pressure-tight bearing for pen shaft of flow recorder 
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Fig. 15—Differential meter bedy, which extracts the 
square root automatically, permitting the use of a uniforn 
linear flow chart 


It tlow conditions decrease so there is only 50 in. water 
jifferential, the rate can be calculated as follows 
‘assuming constant specific gravity) 


h 
or: 500.9 \ 100 50 
10 7.07 
therefore O.707 500 
353.5 gpm 


Since the differential pressure is 50 in. water, or 50", 
of the design differential, the float has moved 50", of 
its travel, and has moved the mechanisms accordingly 
However, the flow rate at this new condition is actually 
70.7°% of design rate. Thus, it follows that the charts 
or indicators must be graduated in square root divisions 

In recording gas flow, it often becomes desirable to 
record pressure as well as differential pressure for rea- 
sons already discussed, Since one is a relationship of 
square roots, and the other is linear, it would appear at 
first that two separate instruments would be necessary 
Economics, of course, paved the way for a number ot 
solutions and made it possible to record both variables 
on one instrument 

One solution is to install a segmental chart for record- 
ing purposes, alternate segments of which are graduated 
in square roots and equal divisions Another solution 
is to install an indicating scale on the face of the in- 
strument so that gas pressures may be read directly and 
lifferential pressures recorded on the square root chart 

By far the most interesting approach is the differential 
meter body that automatically extracts the square root 
and permits the use of a uniform linear flow chart (se« 
Fig. 15) Referring back to the previous example, this 
would mean that for 50 in. water differential across the 
orifice, the float travel would have to be 70.7°7 of the 
full travel for 100 in. water differential range. Or, stat- 
ing it another way, more mercury is transferred from the 
high pressure chamber to the low pressure chamber in 
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Fig. 16—Variable-area flow meter, or rotameter 


the low differential regions, so as to give the float in 
the high pressure chamber a linear relationship to flow 


Variable-Area Meters 


Another satisfactory means of measuring flow is the 
rotameter, or variable-area flow meter This type of 
device is especially useful for applications in small and or 
viscous flow In larger lines, however, the rotameter 
does not compare favorably with the orifice meter econ- 
omy-wise. This seems reasonable in view of the fact that 
with orifice meters only the orifice plate increases with 
line size, Whereas with the rotameters the complete as- 
sembly must increase 

Another advantage of the rotameter is its greater 
rangeability over the fixed area type meter. For exampk 
the orifice meter requires a square root indicator or chart, 
and is very difficult to read in the lower ranges of flow 
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Fig. 17—Induction bridge type transmission for a rota- 
meter 


rate When the maximum to minimum flow ratio ex- 
ceeds 3, it is usually necessary to consider dual range or 
dual orifice plates with this type meter. On the other 
hand, the rotameter measures flow linearly and has a 
rangeability of between 10 and 20 to 1 

The rotameter differs from the orifice meter in 
that it has a variable low area and constant pres- 
sure drop, while the latter has a fixed flow area 
and variable pressure drop. The rotameter in its sim- 
plest form is illustrated in Fig. 16. It consists of a 
tapered tube, usually glass, and a metering float which 
is free to move in the tube. In order to move the float, 
the buoyant effect of the liquid plus the upward fluid 
pressure must overcome the weight of the float plus 
the downward fluid pressure. The pressure drop across 
the float is created by the increase in velocity of the 
flowing material through the annular passage, in ac- 
cordance with the law of conservation of energy 

Effectively then, the pressure differential across the 
float due to velocity, a function of the annular area, must 
overcome the weight of the float minus the weight of 
fluid it displaces, a constant. Therefore, for every flow 
rate, there is one and only one position of the float for 
which the annular area so produced will create the nec- 
essary pressure differential to buoy the float 

Or in the theoretical form, the rotameter is actually 
measuring A in the basic formula, Q A \ 2gH, which 
establishes the basis for its uniform graduation. It is Tn- 
teresting to note that if the calibration of the tapered tube 
is to be linear throughout, the tube must be “character- 
ized’ so that the annular area, which is a function of the 
tube diameter squared, increases directly proportional to 
the metering float rise. 

In order to record flow, an extension is added to the 
metering float to which is attached a magnet (see Fig 
17). An external magnetic yoke follows the motion of the 
internal magnet. The pen in turn is linked to this yoke and 
records flow rate. Another type of rotameter uses an in- 
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Fig. 18—Recording mechanism for variable-area flow me- 
ter, using magnetic transmission 


duction bridge for transmitting the measurement elec- 
trically to a remote receiver, as shown in Fig. 18 

Displacement meters are also used in a refinery, al- 
though this type is usually limited to totalizing applica- 
tions, such as on product streams. There are a number 
of different designs available on the market. But almost 
all operate on the principle of piston displacement to 
drive a register 


Keferences 
Flow Meter Engineering 


Fischer & Porter (: 
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RESEARCH RATING 


Fuels of 88 Research Octane; 1949 Car Q2 


The importance of evaiuating antiknock performance of fuels under 


| 


BASIC TIMING, DEGREES 


60 65 


75 80 85 90 


- OCTANE NUMBER REFERENCE FUEL BLEND 


Fig. 1—Road rating vs. Motor Method rating Fig. 2—Modified Uniontown Method, reference fuel octane 
number vs. basic ignition timing for trace knock 


Road Antiknock Performance 
OF MOTOR GASOLINES 


conditions approximating those experienced on the road is emphasized. 
The various road knockrating test procedures are listed, together with fac- 
tors which may influence the road ratings of given fuels. These include 
make of engine, ignition timing, fuel maldistribution, and variations in tem- 
perature, humidity and barometric pressure. 

The more recent Borderline Procedure for road antiknock rating (CRC 
Designation F-8A-943) is described as offering a means for studying the 
relationship between ignition timing, engine speed and knocking tendency. 
The relationship of results by this test with those by laboratory antiknock 
test methods is discussed. Use of the torque-converter type of automatic 


transmission may or may not change the maximum antiknock requirement, 


depending on the engine. 


By M. L. ALSPAUGH and C. A. HALL, 
Ethyl Corp. Research Laboratories, Detroit 


HE octane number of a gasoline 


is not a definite physical property 
but is instead a characteristic which 
is dependent on the engine and con- 
ditions under which it is measured, 
as Well as the hydrocarbon composi- 
tion of the fuel itself This is one 
of the reasons why no formula ap- 
plicable to all gasolines has been de- 
veloped by which the road rating ot 
a gasoline may be accurately cal- 


culated from its Motor and Research 
octane numbers Although labora- 
tory ratings are helpful, the Ethyl 
Corp.'s experience has indicated that 
these ratings cannot always be tak- 
en as a true indication of the fuel’s 
antiknock performance in vehicles on 
the road 

This fact is clearly shown in Fig 
1, in which the road-octane-number 
ratings of a series of gasolines (which 
all have a Research rating ot 88) 
are plotted against their Motor 
Method octane numbers. As may be 
noted, the road ratings of these fuels 
vary from approximately 81 to 88 
Although the Motor Method ratings 
of the fuels vary as much as 5 oc- 


tane numbers, this alone does not ac- 
count for the wide variation in road 
ratings. This is illustrated by the 
two fuels which give the highest and 
lowest road ratings Both of these 
fuels have the same Research rat- 
ing and essentially the same Motor 
Method rating, yet vary 7 octane 
numbers in road rating in the same 
car 

These results indicate that the final 
proof of a gasoline’s ability to op- 
erate satisfactorily from the stand- 
point of antiknock performance 
should be determined by tests in cars 
on the road. The only way that a 
refiner may be certain of providing 
a gasoline with optimum road anti- 
knock performance, with respect to 
a given laboratory rating, is to de- 
termine the best combinations of his 
blending stocks through adequate 
road tests made in a number of rep- 
resentative cars. However, once cor- 
relation between road and laboratory 
ratings has been established for his 
particular stocks, laboratory ratings 
may then be used to insure uniformi- 
tv of product 


Laboratory Knockrating Methods 


In any discussion concerning road 
ratings, some brief description should 
also be made of the current meth- 
ods used to determine the laboratory 
ratings of gasolines The octane 
number scale, as is common knowl- 
edge, is the yardstick by which anti- 
knock quality is usually measured 
This is an arbitrary scale based on 
the widely different knocking char- 
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Fig. 3— Effect of car make on road ratings of three Fig. 4—Road depreciation vs. ignition timing, Modified 
fuels of 88 Research octane number Uniontown Method 


acteristics of two reference hydro- tane number of a gasoline) are ac- and the Modified Borderline proce- 
carbons, normal heptane and _ iso- cepted as a measure of each gaso- dures. In all three methods, the road- 
octane, The laboratory octane num- line’s “sensitivity” or ‘‘jump,” which octane-number rating of a gasoline 
ber of a gasoline is obtained by is recognized as one of the factors is equivalent to the octane number 
matching its knocking tendency in a influencing antiknock performance at of the blend of primary reference 
standard single-cylinder CFR engin: different engine speeds. The effect fuels which matches the knocking 
with that of a specific blend of thes« of “sensitivity” on the road ratings tendency of the test fuel under com- 
two reference hydrocarbons, usually of gasolines will be discussed later in parable operation conditions. 
termed primary reference fuels, the section devoted to the research The Borderline and Modified Bor- 
At the present time, there are two and development of gasolines with derline procedures utilize the rela- 
standard laboratory test methods satisfactory antiknock performance tionship between ignition timing, en- 
used to determine the octane num- over the engine speed range. gine speed, and a fuel’s knocking 
bers of motor gasolines. These are tendency to produce curves that give 
the ASTM Motor Method / e Road Evaluation of a graphical idea of that fuel's ability 
Designation D357-47) and the Commercial Gasolines to tolerate spark advance through- 
Research Method (ASTM Designa- out the engine speed range These 
tion D908-47T) 30th methods em- Over a period of years, several two procedures are often considered 
ploy the standard single-cylinder lab- road knockrating test procedures have primarily as research tools for use in 
oratory CFR engine, which has a been developed. The three methods the development of gasolines with 
variable compression ratio, and are in common use at this time are the satisfactory antiknock characteristics 
similar except for operating condi- Modified Uniontown, the Borderline, over the normal range of engine 
tions, shown in Table 1 speeds. They will be explained in 
The laboratory octane numbers of more detail later 
some typical refinery stocks are TABLE 1—Laboratory Knock Test The Modified Uniontown procedure 
shown in Table 2. As may be noted, Methods is generally considered to be the best 
the Research ratings of the cracked Operating ASTM ASTM indication of a motorist’s evaluation 
Conditions Motor Keseareb 
gasolines are considerably higher than of the antiknock quality of a gaso- 
their Motor Method ratings These Mixt 1 , line This method, however, does not 
differences ithe Research octane Coolant ma give complete information regarding 
number minus the Motor Method oc- the knocking characteristics of a 
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gasoline over the engine speed range 
but only a single rating obtained at 
the speed of maximum knock It is 
believed, however, that a motorist is 
more concerned about whether or not 
a fuel Knocks; if it knocks, he is in- 
terested in the duration of the knock 
rather than in the speed at which 
detonation occurs 


Modified Uniontown Procedure 


The instrumentation required by 
Modified Uniontown Procedure is a 
device for adjusting basic ignition 
timing, and reliable means for meas- 
uring both basic timing and vehicle 
or engine speed. In this procedure, 
fuels are rated during a full-throttle 
acceleration (generally from 8 to 60 
mph), and the basic setting of the 
standard spark advance curve is ad- 
justed (advanced or retarded) to give 
“traced” knock intensity at the speed 
of maximum knock for each test fuel 
and each reference fuel blend. “Trace” 
knock, incidentally, is defined as the 
first audible knock that can be read- 
ily reproduced 

A curve of reference fuel octane 
number versus basic ignition timing 
for trace knock is first developed, as 
shown in Fig. 2. Using a curve such 
as this, the road antiknock rating of 
a test gasoline may then be obtained 
in terms of octane number of the 
reference fuel blend which gives trace 
knock intensity at the same basic 


856 


ignition timing In Fig. 2, for ex- 
ample, Fuel “A”, which required a 
basic ignition timing of 4 degrees be- 
fore top center to produce trace 
knock, would be given a rating of 73 
octane number, while Fuel B, with its 
trace-knock spark advance of 11 de- 
grees before top center, would rate 


Factors Influencing Road Ratings 

Fuel technologists engaged in the 
road antiknock evaluation of gaso- 
lines have to contend with several 
factors which may influence the road 
rating of a given fuel Some of 
these factors are; make of engine, 
ignition timing, fuel maldistribution 
and variations in temperature, hu- 
midity, and barometric pressure 

Effect of Car Make on Road Rat- 
ings of a Given Gasoline. As has al- 
ready been pointed out, it is highly 
desirable to rate gasolines on the 
road if truly meaningful results are 
to be obtained. The question then 
arises: “How many cars must be 


TABLE 2 — Laboratory Ratings of 
Typical Refinery Stocks 


Octane Number 


Gasoline Motor Research 
Straight-run 
Natural as Hd 


ally cracked 
teally cracked 
polymer 


CHANGE IN ENGINE REQ’T Fig. 5—Left: effect of change in barometri 


pressure on road ratings, 1950 Car M 


Fig. 6—Above: spark advance for “trace” knock 
1949 engine, 800 rpm., full throttle, 80° F. air 


used to rate a given gasoline in order to 
establish a realistic average road rat- 
ing?” Fig. 3 illustrates another phas« 
of this problem: the need for proper 
selection of makes of cars. In this 
figure, road-ocane-number ratings (as 
determined by the Modified Union- 
town Procedure) for three different 
commercial gasolines that have the 
same Research rating of 88 have been 
plotted for the various cars in which 
ratings were made. If Fuels 21 and 
39 had been rated only in Car A, they 
would have appeared to be equal in 
regard to road antiknock perform- 
ance. However, ratings made in the 
remaining six cars showed that Fuel 
21 consistently rated 2 to 4 octane 
numbers higher than Fuel 39. Fuel 
56 Was superior to Fuel 21 in Car A 
and definitely inferior in Car M. 
whereas the two gasolines gave ap- 
proximately the same antiknock per- 
formance in the other five cars. 
Because of the variations in rela- 
tive antiknock performance of gaso- 
lines in different cars, it is obviously 
important to make road evaluations 
in more than one car. In fact, it is 
generally advisable to use four to six 
different makes of cars. These 
should include a representative por- 
tion of the car population as well as 
some makes which are critical from 
the standpoint of antiknock require- 
ments. Furthermore, it is desirable, 
as will be shown later, to use cars 
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Fig. 7—Above: road ratings vs. TEL content 
of 88 Research octane number; 1949 Car Q2 


Fig. &—Right: road rating octane 


whose standard antiknock require- 
ments are approximately satisfied by 
the test gasolines. 

Ignition Timing. For a number of 
years, there has been some question 
regarding the reliability of road rat- 
ings obtained in cars in which an ex- 
cessively retarded or advanced igni- 
tion timing setting had to be used in 
order to obtain the rating of a giv- 
en gasoline In other words, “Are 
the road ratings of high-octane-num- 
ber gasolines obtained in cars requir- 
ing a spark-advance setting of 10 or 
more degrees above the standard tim- 
ing curve as reliable as those made 
on the same gasoline in cars which 
rated the gasoline at a normal igni- 
tion setting ?"" Similarly, the road 
ratings of lower-octane-number fuels 
made in cars requiring a_ retarded 
spark setting of 10 or so degrees be- 
low standard as reliable as those 
made in cars using normal ignition 
settings?” 

Road ratings obtained in a given 
car on a series of fuels of wide range 
of octane number indicate that ig- 
nition timings required to rate these 
fuels may actually have an effect on 
the relationship between their Re- 
search and road ratings. Fig. 4 
shows, for three makes of cars, the 
effect of a wide range of basic ig- 
nition timings on the road deprecia- 
tion of fuel, i.c., the amount their 
road ratings are below their Research 
ratings. In Car F2, the relationship 
between the Research and road rating 
is not changed significantly by ad- 
vanced or retarded basic-timing set- 
tings. In Car Q2, however, the low- 
er-octane-number gasolines, rated at 
retarded basic spark advances, show 
as much as 6 octane numbers differ- 
ence between Research and road rat- 
ing. while the road ratings of the 
PETROLEUM PROCESSING 
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higher-octane-number gasolines, when 
rated at advanced basic ignition set- 
tings, approach their Research rat- 
ings. Car El shows an ignition tim- 
ing effect exactly opposite to Car 
Q2. In this car, road ratings of the 
lower-octane-number gasolines, rated 
at retarded ignition settings, are clos- 
er to their Research ratings than cor- 
responding values for the higher-oc- 
tane-number fuels rated at advanced 
ignition settings. 

These data indicate that, in order 
to minimize the effects of extreme 
ignition timings, premium fuels 
should be rated in cars which re- 
quire these high-octane fuels, and 
regular-grade fuels should be rated 
in lower requirement cars. 

Atmospheric Variables. Data ac- 
cumulated over a period of years in- 
dicate that changes in temperature, 
humidity, and barometric pressure 
may affect the road ratings of gaso- 
lines as well as the octane-number 
requirement of engines. The effect of 
these variables on the octane number 
requirement of engines has been cov- 
ered in a number of papers, one of the 
more recent of which is by Gibson.(1) 
In a limited number of recent tests 
conducted by the Ethyl Corp. Re- 
search Laboratories and designed to 
show the effect of temperature and 
humidity on road ratings, it was 
found that the exact magnitude and 
direction of changes in road ratings 
seem to be dependent upon both fuel 
type and make of car. For one car- 
fuel combination, for example, these 
preliminary tests showed that 
changes in ambient air temperatures 
from 50 to 90° F. or changes in hu- 
midity from 30 to 110 grains affected 
road ratings as much as 4.5 octane 
numbers at the 90 octane-number 
level 
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Incidentally, the Ethyl Corp. Re- 
search Laboratories have recently 
placed in operation, as a service to 
refiners, two “all-weather rooms” in 
which temperature and humidity can 
be controlled over a wide range. In 
these rooms are chassis dynamome- 
ters whose sensitive controls enable 
accurate simulation of car speeds (in- 
cluding wind velocity) and _ road 
grades. Because of the elimination 
of the weather variable, plus the con- 
venience of road-rating fuels indoors, 
away from traffic hazards and noise, 
road knock ratings obtained in these 
rooms are more reproducible than 
those from open-road tests. 

The effect of changes in altitude 
(with the corresponding changes in 
barometric pressure) on the road 
rating of gasolines and vehicle oc- 
tane-number requirement are shown 
in Fig. 5. Eight commercial premi- 
um-grade fuels, all having approxi- 
mately the same Research octane 
number, were rated at several dif- 
ferent altitudes from sea level to 6000 
ft. The road ratings of the premium 
fuels varied from no change to a 
decrease in rating of 2.5 octane num- 
bers for a change from 30 to 24 in 
Hg barometric pressure. For this 
same change in barometric pressure, 
the octane number requirement of the 
vehicle was substantially reduced. It 
should be pointed out that these re- 
sults were obtained in only one car, 
and that the ambient air temperature 
varied with the altitude in these tests 
However, the results agree in general 
with data obtained in single-cylinder 
engines operated under closely con- 
trolled conditions at the Bureau of 
Standards.‘*) 

Maldistribution. It is well known 
that the fuel in the intake manifold 
of a multicylinder engine is usually 
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Fig. 9—Borderline Method road ratings for typical 


refinery stocks 


Fig. 10 Borderline Method road ratings for com- 
mercial gasolines 


composed of both vaporized and Variation in Road Katings Among and concerned the antiknock evalua- 


liquid fuel. Due to this, as well as Fuels of Same Research Rating. As tion of commercial gasolines. How- 
to other factors, maldistribution of was previously shown in the discus- ever, in programs involving fuel re- 
the fuel occurs, and it is possible to sion of Fig. 1, the Modified Union- search and engine development work 
have unequal amounts of whole fuel town road ratings obtained from Car there is a definite need for road- 
reaching individual cylinders of the 2 for a series of 88 Research-rating evaluation techniques which give more 
engine, thus causing a variation in gasolines varied as much as 5 to 7 complete antiknock information. One 4 
fuel-air ratio among the cylinders octane numbers. Furthermore, Fig of the most important factors affect- 
In addition to this, each cylinder 1 showed that this large variation ing knock characteristics is engine 
may not receive the same ratio could not be accounted for by dif- speed, which is not taken into ac- 
of vaporized to liquid gasoline ferences in the Motor Method octane count in the Modified Uniontown Pro- 
with the resultant effect of having number of these fuels. In order to cedure Since the knock intensity 
different fuels in the various cylin- determine if TEL content was a fac- produced by a gasoline at any given 
ders Since the road rating of a tor, these same road ratings have engine speed varies with ignition tim- 
gasoline is determined by the first been plotted against the TEL con- ing. it is desirable to study the rela- 
eylinder to knock as ignition timing tent of the individual fuels in Fig. 7. tionship between ignition timing, en- 
is advanced, these maldistribution ef- It is obvious from this plot that the gine speed, and knocking tendency 
fects may, under certain conditions variation in the road ratings of these 3ased on the suggestions of inter- 
have a decided effect on the road fuels is independent of the TEL con- ested laboratories, a method for ex- 
rating of a gasoline tent amining this relationship was devel- 
The quantitative effect of these Similar data have been obtained by oped in 1940 by the Coordinating 
fuel maldistribution factors on the the Ethyl Corp. Research Labora- Research Council This method is f 
ratings of present-day commercial tories on other makes of cars as well known as the Borderline Procedure j 
gasolines is not known. Investigations as at other Research-octane-number (CRC Designation F-8A-943) 


are now in progress to study this 


levels Further analysis has shown 


Borderline Procedure 

effect, and data obtained so far in- that the variations in ratings cannot 

dicate that all fuels are not affected be accounted for by differences in the In conducting tests by the Border 
to the same extent Fig. 6 shows engine speeds at which the gasolines line Procedure, some special equip- 
the results of testing two widely dif- are rated. nor by differences in sul- ment is necessary, such as a suitable 
ferent (hydrocarbon-type — composi- fur content or other characteristics device for adjusting the spark ad- 
tion) fuels in a 1949 passenger car that mav be shown by routine fuel vance, means for determining both 
engine at a constant low-engine speed inspection tests There is. however. spark advance and engine speed dur- 
which is conducive to maldistribution a definite indication that the hydro- ing operation on the road, and a spe- 
The variation in spark advance for carbon composition-TEL combination cial distributor in which the auto- 
trace knock from cylinder to cyl- of some of these gasolines is such matic advance mechanism is inopera- 
inder was only 3 degrees for Fuel B that they give road antiknock per- tive 

Fuel A, however, showed a variation formances that are superior to those The procedure for determining the 
of 9 degrees It may be observed ybtained with other fuels of the same Borderline curve for a gasoline is 
that the read antiknock rating of laboratory ratings as follows, After the car has run 


Fuel A in this instance is limited by 


for a sufficient time to insure that 
the knocking tendencies of cylinders 


all operating temperatures have sta- 


5 and 6 Road Test Procedure Used in bilized, the test gasoline is introduced 

These data indicate the need for Research and Development Ignition timing is then set manually 
further research on engine induction to a relatively low advance, usually 
systems as Well as on gasoline com- The road data presented in the first 2 to 6 degrees before top dead cen- 
position in order to achieve optimum part of this paper were obtained by ter. The car is slowed to as low a 
antiknock performance on the road the Modified Uniontown Procedure speed as is possible in high gear 
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generally about 500 to 650 rpm, and 

then accelerated with wide-open 
throttle; the speed at which the 
knock dies out is noted. This yields 
one point on the Borderline curve, 
representing the two 
spark advance and _ knock-die-out 
speed. The timing then is advanced 
2 degrees and the entire procedure 
repeated to give a second point on 
the curve. This process is continued 
until the complete curve has been 
established for the spark advance and 
engine-speed range under considera- 
tion. 

Borderline test data usually are 
plotted as shown in upper part of Fig 
8, in which the heavy (solid) line 
represents the test fuel’s Borderline 
curve. The light dashed line repre- 
sents the distributor spark advance 
curve for the particular engine in 
which the tests were conducted. 
Borderline curves for the various ref- 
erence fuel blends are shown as light 
solid lines; the octane numbers of the 
blends are given adjacent to these 
curves. 

For a gasoline to give knock-free 
performance in this car, it must be 
able to tolerate at least as much 
spark advance at all speeds as that 
produced by the distributor-advance 
mechanism. Wherever the solid line 
representing the Borderline curve for 
the test gasoline falls below the dis- 
tributor-spark-advance curve, the en- 
gine is considered to be knocking. 
The Borderline curve for the fuel in 
Fig. 8 indicates that the engine in 
question will knock in the range from 
700 to 1800 rpm. Incidentally, the 
Borderline curve obtained in this way 
is indicative only of the antiknock 
characteristics of the test gasoline in 
the particular type of engine used 
and under the test conditions em- 
ployed 

The road-rating octane number of 
a gasoline at any speed can be ob- 
tained by interpolation between its 
3orderline curve and the reference 
fuel framework and can be plotted as 
shown in the lower part of Fig. 8 
The engine's octane-number require- 
ment at any speed may also be ob- 
tained by interpolation between the 
distributor-spark-advance curve and 
the reference fuel framework 

Some laboratories are now using a 
slightly different version of this meth- 
od, Known as the Modified Borderline 
Procedure (CRC Designation F-8B- 
943) The principal difference be- 
tween the two mothods is that points 
obtained by the Borderline Procedure 
define a curve of knock-die-out spe eds 
versus spark advance, whereas the 
Modified Borderline Procedure yields 
a curve of spark advance for trace 
knock intensity over the speed range 
The curve in the Modified Borderline 
Procedure is obtained during one full- 
throttle acceleration The ignition 
timing is adjusted during the accel- 
eration to give continuous “trace” 
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Fig. 11 Bor- 
derline Method 
road ratings for 
gasolines of dif- 
ferent sensi- 
tivities 


knock intensity throughout the engine 
speed range. The principal advan- 
tage of this latter method is in the 
speed of making the ratings; how- 


ever, its use generally requires one 
extra observer. It has been our ex- 
perience that these two Borderline 


procedures generally give comparable 
results. 

The various factors that may af- 
fect Modified Uniontown ratings, as 
previously discussed, may also affect 
Borderline or Modified Borderline rat- 
ings. To date, however, very little 
quantitative information is available 
which shows the effects of atmos- 
pheric and other variables on Border- 
line ratings. 


Borderline Ratings, Their Relation 
To Laboratory Ratings 


It is now well established that the 
hydrocarbon-type composition of a 
gasoline has a marked effect on its 
road antiknock performance through- 
out the engine speed range.(5' Space 
does not permit a detailed discussion 
here of the effect of hydrocarbon-type 
composition on the Borderline road 
ratings of fuels. It should be pointed 
out, however, that the Borderline rat- 
ings of gasolines shown in the fol- 
lowing figures are influenced by the 
hydrocarbon composition of the fuels 
themselves The unsaturated 
nature of the cracked gasolines com- 
pared to the straight-run gasoline is 
indicated by their higher sensitivity, 
as measured by their laboratory rat- 
Ings 

3orderline road ratings of 
typical refinery stocks are shown in 
Fig. 9. These curves show that the 
two cracked gasolines have consider- 
ably better low-speed antiknock per- 
formance than the straight-run gaso- 
line. As engine speed increases, how- 
ever, the road ratings of the two 
cracked gasolines fall off rapidly, 
differ- 


more 


three 


while there is no significant 


ENGINE SPEED 


ence in the road rating of the 
straight-run gasoline throughout the 
entire speed range. The catalytically 
cracked material has the highest lab- 
oratory ratings and gives the highest 
road ratings except for speeds above 
2500 rpm. However, it should be 
carefully noted that an engine's oc- 
tane-number requirement also falls 
off with speed, so that as long as the 
rating of a gasoline is above the oc- 
tane-number requirement of the en- 
gine, the antiknock quality of the 
gasoline is satisfactory for that en- 
gine 

If road ratings of gasolines hav- 
ing the same Research octane num- 
ber are compared, the one with the 
highest Motor Method (less sensitivi- 
ty) will generally give the best road 
antiknock performance throughout 
the speed range when evaluated by 
the Borderline Method. To illustrate 
this point, the Borderline road rat- 
ings of three commercial gasolines 
are shown in Fig. 10. Fuels A and 
B have the same Research octane 
number of 90; however, Fuel A has a 


higher Motor octane number than 
Fuel B and gives the highest road 
rating throughout the speed range 


It is especially superior to Fuel B in 
the high-speed range Similarly 
while Fuels B and C have the same 
Motor octane number of 80, Fuel B 
yields a superior road antiknock per- 
formance, especially in the low speed 
range, because it has a much higher 
tesearch rating than Fuel C 

These curves show that both ther 
Motor and Research ratings of a gaso- 
line are of some value in indicating 
its road antiknock characteristics in 
the high- and low-speed ranges, re- 
spectively. Often, extremely sensitive 
gasolines may show such a rapid de- 
cline in road antiknock performance 
with increasing engine speed that 
they have a pronounced tendency to 
knock at high engine speeds. This is 
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illustrated in Fig. 11, which shows 
the effect on road ratings over the 
engine speed range of increasing the 
sensitivity of gasolines Fuels A 
and B both have the same Re- 
search rating and satisfy the en- 
gine requirement over the entire 
speed range, with Fuel A having an 
excess of antiknock quality in the 
high-speed range probably because of 
its higher Motor octane number. Fuel 
has a very high sensitivity” of 15 
units; however, it fails to satisfy the 
engine antiknock requirements at 
speeds of above 1800 rpm, although 
its Motor octane number is 1 unit 
higher than that of Fuel B. There- 
fore, it must be concluded that sen- 
sitivity alone is not a guarantee of 
satisfactory road antiknock perform- 
ance 

The foregoing shows that the Re- 
search and Motor octane numbers of 
a gasoline are indicative of its low- 


and high-speed antiknock perform- 
ance, respectively. The fuels which 
give the best road performance 


throughout the speed range are gen- 
erally those which, for a given Re- 
search rating, have the highest Mo- 
tor ratings. Furthermore, very high- 
ly sensitive fuels may give inferior 
high-speed performance even where 
they have a reasonable Motor octane 
number 


Automatic-Type Transmissions 


Many predictions have been mad 
on the effects of the various types 
of automatic transmissions (Hydra- 
matic, torque converters, modified 
torque converters, and fluid drives) 
on fuel antiknock requirements of 
engines. However, actual data show- 
ing these effects are limited, despite 
the increasing trend toward the us 
of these transmissions 

In most cars equipped with stand 


ard transmissions, the low speed 
range 800 to 1600 rpm--is generally 
the most critical with respect to an 


STANDARD 


OCTANE NO. REQ’T 


ad 
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Fig. 13—Above: 


tiknock requirements. In view of this 
it might be expected that any type 
of automatic transmission which 
would eliminate or greatly minimize 
full-throttle operation at low engine 
would substantially reduce 
the maximum requirement of the en- 
gine. However, comparisons made in 
cars equipped with both standard and 
torque-converter transmissions show 
that this is not always true 


Fig. 12 shows the octane-number 
requirement of Car D with a standard 
transmission and with a torque-con- 
verter transmission. At speeds above 
1600 rpm, these curves show no sig- 
nificant difference in octane-number 
requirement of the engines. The 
maximum octane-number require- 
ment, however, is lower for the car 
equipped with the torque converter, 
due to the fact that the engine can- 
not be operated for sustained periods 
of full throttle at the lower speeds 


Fig. 13 shows the antiknock re- 
quirements of Car El with a standard 
transmission and with a torque-con- 
verter transmission. The results ob- 
tained in this car are considerably 
different from those obtained in Car 
D. The maximum octane-number re- 
quirement of this engine has not 
changed significantly because of use 
of the torque-converter transmission 
The main difference in this case is 
that the speed at which the engine 
is most critical with respect to an- 
tiknock requirement has shifted from 
800 to 2000 rpm. 


Few direct-comparison data are 
available on other types of automatic 
transmissions 


speeds 


Summary 


The road 
of gasolines 
licted 
torv 


realist 


antiknock performances 
cannot always be pre- 
accurately from their labora- 
ratings In order to obtain a 


read rating of a fuel, it is 


Fig. 12—Left: Octane number requirements for stand- 
ard and torque-converter transmissions 


Octane 
standard and torque-converter 
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Car D 


number 


requirements for 
transmissions. Car E1 


necessary to make ratings in a num- 
ber of makes of vehicles whose anti- 
knock requirements it is intended to 
satisfy. 

The reasons for large variations in 
read ratings (at least four or more 
octane numbers) in a given car for 
fuels of equal Research octane num- 
ber are not fully understood. The 
differences in the Motor Method rat- 
ings of these fuels do not explain the 
variations, nor does the TEL content 
appear to be a factor. In making 
road antiknock evaluations, the fuel 
technologist must recognize that 
changes in atmospheric conditions 
(such as temperature, humidity, and 
barometric pressure) as well as dif- 
ferences in car makes and ignition 
timings can all affect fuel ratings 

Work with the Borderline Proce- 
dure, Which is used in research and 
development work on gasolines, has 
shown that the Research and Motor 
octane numbers may be indicative of 
low- and high-speed antiknock per- 
formance, respectively. Furthermore, 
fuels which give the best road per- 
formance throughout the speed range 
are generally those which, for a giv- 
en Research rating, have the highest 
Motor rating. Very highly sensitive 
fuels, depending on their hydrocarbon 
composition, may give inferior high- 
speed antiknock performance even 
when they have a reasonable Motor 
octane number. 

The use of the torque-converter 
type of automatic transmission may 
or may not change an engine’s maxi- 
mum antiknock requirement, depend- 
ing on the engine 
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BELONG IN YOUR PUMP HOUSE 


Insure most dependable operation in 
controlling flow of all liquids, 
chemicals, gases, hydrocarbons, slurries 


and solutions—hot or cold—at any pressure 
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RESILIENT 
SHOULDER 
SEAL 


PRESSURIZED 
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—the choice 
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services 
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400 North Lexington Avenue, Pittsburgh 8, Pa. 
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New York, Pittsburgh, San Francisco, Seattle, Tulsa... and leading 
Supply Houses. Export: International Division, Rockwell Manufacturing 
Company, 7701 Empire State Building, New York 1, N. Y. 
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Fight Corrosion with Plastics 


Many organic polymer coatings offer help to critical 


alloy problem in combatting refinery corrosion 


By RAYMOND B. SEYMOUR and EARL A. ERICH* 
Atlas Mineral Products Co. 


IRTUALLY every plastic ma- 

terial available today has been 
tested at some time or another as 
a possible solution for the corrosion 
problems related to the petroleum 
processing industry. 

Fortunately, the plastics industry 
has developed, particularly during the 
last decade, to the point that it can 
provide corrosion resistant materials 
which can solve many problems asso- 
ciated with the various processes in 
the petroleum industry. As a result of 
trial and error methods as well as 
continuous scientific investigations, 
several plastics have been selected 
for specific applications. These prod- 
ucts, when properly used, have made 
an effective contribution to the ad- 
vances in petroleum technology 

Corrosion, of course, is prevalent in 
practically every phase of the chem- 
ical and petroleum processing indus- 
try. Problems begin with crude oil 
and are associated with storage, trans- 
portation, refining, and distribution 

Specific refinery corrosion problems 
have been discussed by Parkeri1¢ 
and linings for refinery vessels have 
been reviewed by Carpenter‘ In 
general, the solution, of most of the 
corrosion problems in the petroleum 
field lies in the applications of the 
principles followed by the chemical 
industry(14). That the petroleum en- 
gineer has appreciated the effects of 
the ravages of corrosion in the petro- 
leum processing industry, is evidenced 
by the fact that the National Asso- 
ciation of Corrosion Engineers was 
founded by and has always been 
strongly supported by petroleum en- 
gineers 

The corrosion problems associated 
with petroleum refining have been 
reviewed by Oxley(® These prob- 
lems are similar to those encountered 
in other phases of the chemical in- 
dustry but their severity is increased 
by the presence of hydrocarbon 
solvents. The problems associated 
with the storage of acid used for 
petroleum processing are typical and 
the solutions similar to those found 
in other industries(16). 

Concentrated sulfuric acid is usual- 
ly stored in unprotected steel. Hydro- 
* Dr Seymour s executive vice president 

echnical direct f Atias Mineral Prod 
c Mertztov Penna Mr Erict 


products dire f nings and 


chloric acid is usually stored in rub- 
ber lined equipment, but a sheet lin- 
ing based on a vinylidene chloride 
polymer gives superior results since 
it is not attacked by the hydrochlor- 
ic acid. Neoprene cannot be used for 
hydrochloric acid storage since hy- 
drochloric acid permeates the Neo- 
prene and does not react to form a 
hard surface as in the case of na- 
tural rubber. 

Phosphoric acid may be stored in 
vessels lined with sheet membranes 
based on natural rubber, Neoprene, 
vinylidene chloride, ethylene or vinyl 
chloride. It is important to note that 
protective coatings serve adequately 
for the protection against splash and 
fumes and for solvent storage but 
they should not be used for acid 
storage 

Lead linings have been used for 
protection against corrosion in many 
refinery operations. Since lead can- 
not be used at temperatures above 
250° F., it must be protected by hard 
burned shale brick joined with ap- 
propriate cement 3ecause of their 
greater versatility, flexible linings 
discussed above are often used and 
are protected by brick if the tempera- 
ture exceeds 150° F.. or if there 1s 
danger of mechanical damage 

Zecause of their greater solvent 
resistance, linings based on vinyl and 
vinylidene chloride preferred 
However, when the solvents are all 
aliphatic hydrocarbons, Neoprene is 
often recommended, especially for 
high temperature service. The ce- 
ment to be used in various processing 
is determined by the temperature as 
well as by chemical resistance. The 
data previously compiled for the paper 
industry can be used to good advan- 
tage in the petroleum industry(!?). 
Sulfur cements are not satisfactory 
in the presence of solvents or alkalies 
and cannot be used at temperatures 
above 200° F. Phenolic and furfuryl 
alcohol cements have excellent resist- 
ance to solvents, salts and non-oxidiz- 
ing acids at temperatures up to 375° 
F. Phenolic cements are unsatisfac- 
tory in the presence of alkalies and 
while they are not completely resist- 
ant to oxidizing acids, they are su- 
perior to furfuryl alcohol resin ce- 
ments for chromic, nitric and con- 
centrated sulfuric acid. 

While silicate cements must be used 


at temperatures above 375° F., they 
are recommended only when a sulfur 
or resin cement cannot be used. 
Silicate cements are not resistant to 
water, alkalies or hydrofluoric acid 
and are very readily eroded in the 
presence of agitation of any kind. 
Storage 

The interior and exterior of riveted 
steel tanks which are standard for 
the storage of crudes must be pro- 
tected. In spite of apparent tightness 
of seams, it is often necessary to ap- 
ply a solvent resistant caulking com- 
position to the riveted area. Fortu- 
nately, a flexible product having ex- 
cellent adhesion has been developed 
which can be applied by means of a 
mechanical caulking gun. This prod- 
uct sets by chemical action within 
15 min. after it is compounded. A 
Thiokol base caulking material that 
remains permanently soft and pliable 
is also available for this and related 
applications. 

The bottoms of the steel storage 
tanks are often protected by casting 
a concrete floor. In modern construc- 
tion, the void left between the steel 
and the concrete is filled with the 
previously described solvent resistant 
caulking composition. The concrete 
is sometimes protected by a_ vinyl 
base coating but this is not com- 
pletely essential since most of the 
corrosion takes place above the liq- 
uid level. Gunite linings'-’, which are 
much denser than ordinary Portland 
cement linings, have been used but 
they are not resistant to hydrogen 
sulfide 

The main body of the tank is usu- 
ally coated with a vinyl primer fol- 
lowed by four to six coats of a pro- 
prietary vinyl coating. A newer vinyl 
coating contains a solid rather than 
a liquid plasticizer and is finding 
considerable use as a tank coating. 
Neoprene coatings, Which are inher- 
ently flexible, and have exceptionally 
high solids content, are also used in 
this application. 

Baked phenolics’) and plasticized 
phenolic resins’) have been advo- 
cated and while the latter may be 
practical, baked phenolics have not 
been applied successfully in large 
storage tanks. Some of the newer acid 
catalyzed phenolic and furfuryl alco- 
hol type coatings show promise for 
such applications and are being in- 
vestigated intensively. 

The exteriors of storage tanks are 
often coated with a heavy spray 
coat of a cork-filled mastic in order 
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You Get Even, No Glare 


LOW COST LIGHTING 


for Gages, Rotameters,etc. 
with 


JERGUSON 


Explosion-Proof 


GAGE 
ILLUMINATORS 


Single and Double Section 
Jergucon Uluminators on a 
3-Section Gage. 


UNDERWRITERS’ 
LABORATORIES 
APPROVED 


OU get even, no glare, Low 

Cost Lighting with Jerguson 
Gage Hluminators . , . the improved 
illuminators that are unexcelled for 
gages, rotameters, ctc. They give 
you ideal illumination with safety 
.-. and make possible faster, easier, 
accurate reading. 


IIluminators use the 
principle of solid wedge lighting to 
give you clear, even lighting, with- 
out bright spots. Light flows through 
the plastic wedge and is reflected 
evenly. A single small bulb gives 
you better illumination at a cost so 
low that savings quickly pay for the 
illuminator. 


Jerguson 


Jerguson Illuminators are ap- 
proved by Underwriters’ Labora- 
tories and are built in accordance 
with their Standard for Electric 
Lighting Fixtures for use in hazard- 
ous locations for Class 1, Group D 
Services. Made in a variety of sizes: 
also available in a non-explosion 
proof model, 


Investigate Today. Write for Data 
Unit on Jerguson Uluminators 


aces and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Major Cities 
Phone Listed Under JERGUSON 
Jerguson Tress Gage & Valve Co. Ltd., London, Eng. 


Fight Corrosion with Plastics 


to reduce evaporation of the oil 
ftored, Additional protection against 
the direct rays of the sun can be ob- 
tained by spraying a top coat of a 
white styrene-base coating which does 
not dissolve the mastic 

Steel tanks with well caulked 
seams and lined with quality vinyl 
coatings are adequate for the storage 
or transportation of crudes or fuel 
This system has proved satisfactory 
for tankers. The problem is not a dif- 
ficult one since it requires merely a 
continuous coating that is not sol- 
uble in the liquid to be stored. The 
main difficulties are inherent in the 
application because of the presence 
of large amounts of highly toxic and 
inflammable solvents. Some investi 
gators prefer coatings based on a 
vinylidene chloride polymer but this 
system does not reduce the solvent 
hazard. Some progress is being made 
in the application of aqueous disper- 
sions for the protection of these tank- 
ers 

secause of economics and wartim: 
shortages of steel, fuel oils and ga:o- 
line are often stored in concrete 
However, because of the high por- 
osity of even pre-stressed concrete, 
a satisfactory coating or lining must 
be used. A large number of materials 
have been tested by measuring the 
rate of loss of gasoline or other pe- 
troleum products at various tempera- 
tures'!. 1! Vinyl coatings have 
proved adequate for this application'* 
but, of course, possess the previously 
mentioned solvent hazards. Thiokol 
applied either as a latex or a sheet 
has been well accepted for this ap- 
pheation' Recent investigations 
have shown that blends of vinyl and 
Thiokol resins are superior to Thiokol 
latex itself. Sheet rubber based on 
polymers of vinylidene chloride and 
dispersions of other gasoline resistant 
plastics also show considerable prom- 
ise 

Regardless of the type of struc- 
ture to be protected—storage tank, 
process vessel, ete.—all scale, rust, 
and foreign matter must be removed 
before the application of a coating of 
any kind The standard method of 
sandblasting should be employed 
Whenever possible and _ the first 
primer coat should be applied soon 
thereafter as is practicably possible 
In too many cases, the sandblasting 
operation and coating are considered 
as unrelated and some sandblasted 
surfaces are allowed to remain as 
long as 24 hours before the applica- 
tion of the first priming coat. Pos- 
sibly the best review on this subject 
has been written by Liebman‘*) Lab- 
eratory and practical tests have 
shown the adhesion of a primer coat 
applied two hours after sandblasting 
to be one half that of the coat ap- 
plied immediately after this operation 
In spite of its simplicity, exceptional 
results are being obtained through 
the use of flame descaling but be- 
cause of its inherent fire hazards, 
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this technique is not generally used 
in the petroleum industry 

Good mechanical wire brushing fol- 
lowed by a brush application of a 
vinyl wash primer system will usu 
ally produce good results'! Several 
effective commercial systems are 
available in which this primer system 
is used with vinyl, styrene, furfuryl 
alcohol, or phenolic coatings. Even re 
fineries that insist on using oil-type 
paints are finding it advantageous to 
use a Wash primer system as_ the 
first coat 

Recent pending legislation and the 
earnest desire of the major petro- 
leum firms to minimize stream pollu- 
tion has resulted in a large number 
of problems related to solvent and 
corrosion resistance The materials 
of construction for storage and treat- 
ment tanks associated with waste dis- 
posal are essentially the same as 
those discussed above. The most dif- 
ficult problem is the transportation 
of the wastes. 

Reinforced pipe based on polyfur- 
furyl alcohol resin is now available 
for transporting wastes within the 
plant. Pipe based on vinylidene chlor- 
ide, polyester and polyethylene aré 
also being considered but the latter 
is not satisfactory with aromatic solv- 
ents 

Since concrete or cast iron is not 
resistant to corrosion, vitrified clay 
pipe is almost universally used for 
industrial waste disposal. These pipes 
must be laid in stable ground or sup- 
ported so that they do not settle since 
no flexible joint is available that is 
resistant to both solvents and acids 
The customary recommendation is a 
combination joint in which a fur- 
furyl alcohol polymer is used in the 
section of the pipe in contact with 
the liquids and the remainder of the 
bell cavity is filled with a hot poured 
sulfur cement 
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piping subassemblies 


14 WELDS ELIMINATED 
9-8" OF 20” PIPE SAVED 


“LONG TANGENT” ELBOWS 


Here is a concrete example of the extra cash value 
of Midwest “Long Tangent” Elbows. They saved 12% 
of the cost of thie piping. 

Each of the subassemblies shown above, if made 
of ASA elbows, would have required an extra nipple 
with an extra weld at the dotted line. With the Mid- 
west Long Tangents, both the nipples and the welds 
were eliminated. Reduced material and labor costs 
made this substantial saving. 

Other advantages of Midwest “Long Tangent” 
Elbows: pipe and fitting lined up more quickly and 
accurately, weld is removed from point of maximum 
bending stress, can he sleeved, slip-on welding flanges 
are more easily used, and they cost no more than 
standard elbows usually furnished. Ask for Catalog 48. 


MIDWEST PIPING & SUPPLY COMPANY, INC. 
Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Lovis, Passaic, Los Angeles end Boston + Saies Offices: 
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How to burn Multiple Fuels efficiently 


0.-CO, Comparison Graph 


—*6 Ol 


CO,—SEMI-BIT. COAL 


CO,— ANTHRACITE 


CO,—NATURAL 
GAS 


OXYGEN & CO. IN FLUE GAS—PER CENT BY VOLUME 


Oxygen and Oxygen alone gives you an undistorted picture of the amount of excess air present. 


When switching from one fuel to another or burning more inefficient that the pen would not stay on the 0-10°7 chart. 


than one fuel at the same time, you can realize large savings 


with a continuous indication of Oxygen content in your flue 


yas—because Oxygen and Oxygen alone gives you an undis- 


torted picture of the amount of excess air present. 

This fact is borne out by the graph showing the relationship 
of excess air to CO. and O, in the flue gas of five common 
fuels. While the O, curves nearly coincide (especially in the 
important 30°% excess air range) the CO, curves diverge 
widely. 

Large Savings Possible 
This deviation was costing a medium sized refinery in Mich- 
igan $35-40 per day in boiler room fuel costs. Burning a 
combination of oil and gas they found that a combustion 
control system to handle their multiple fuel firing conditions 
would cost more than their small boilers. 

They purchased a Hays Magno-Therm Oxygen Recorder, 
and immediately found that their boiler operation was so 


THE HAYS CORPORATION 


(To obtain more data on advertised products see page 908) 


However, by operating with reference to the O, recorder 
they were able to reduce fuel costs enough to pay for the 
instrument in 40 days. 

With the Hays Magno-Therm Oxygen Recorder you get: 
Continuous, highly accurate indication and recording. 
Complete comp tion for temperature and pressure effects. 
Freedom from chemicals or hazardous fuel burning in the 


analyzing process. 
Swift, sure electronic operation. 


If you are facing the problem of multi- 
ple fuel combustion, you will want a 
detailed copy of this O,-CO, Compari- 
son Graph as well as Hays Bulletin 
50-829—describing the Magno-Therm 
Oxygen Recorder. Write for this free 
information. 


Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
Draft Gages 
Combustion Test Sets * CO, Recorders * Electronic Oxygen Recorders 


Veriflow Meters and Veritrol * Gas Analyzers * 
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US. PRODUCTION AND CONSUMPTION 


Sulfuric acid needs of petroleum refiners 
have increased from about 11.87 of total 
N U. S. Consumption of the acid in 1948 to 
a nearly 14.2(; of the estimated 1951 total 
consumption, according to figures com- 
piled by the Petroleum Administration for 
Defense 


How to Conserve Sulfuric Acid 


Refiners tell how they ease shortages by 
reusing, reclaiming spent alkylation acid 


An Industry Survey Information on what a number of ean Refining Co., Shell Oil Co., 
By WILLIAM F. BLAND were the clair Refining Co., 
: . : and regeneration of their spent alky- (Ind.), Standard Oil Co. (N. 
Engineering Editor lation acid during the last war was Standard Oi] Co. (Ohio), The Texas 
EFINERS are helping overcome collected by the Technical Advisory Co., and Tide Water Associated Oil 
current shortages of sulfuric Committee of the Petroleum Industry Co 
acid threatening the industry by re- War Council.* The data collected at 
using and regenerating spent acid that time, however, has never been 
from their alkylation operations published except on a restricted basis 
This year, according to a recent in the classified TAC reports 
survey, the industry will require 1.7 To help refiners with the problem 
million tons of this essential chemical today, PETROLEUM PROCESSING has 
This demand figure is nearly 14% obtained permission from the individ- 
above the 1950 use (1.5 million tons) ual companies who contributed to 
and over 40°; greater than the 1949 those earlier reports to make th: 
use (1.2 million tons} valuable information more widely 
On the supply side of the picture available 
total production of sulfuric acid this The 
year is expected to be about 12 


goth ~Atlantic and Humble have 
furnished considerable new data on 
their present practices, Texaco and 
Indiana Standard revised their prev- 
ious reports to bring them up-to-date 
Magnolia granted permission to pub- 
lish the data in the previous reports, 
but pointed out that it was based on 
‘the condition as it existed at that 
and did not represent “latest 
tices or “up-to-date informa- 
data was supplied by a dozen tion.” Data from the other companies 
refiners Atlantic Refining Co If is that which appeared in the earlier 
Oil Corp., Humble Oil & Refining Co TAC reports, approve 
over the 1950 output Magnolia Petroleum Co., Pan Ameri- tion at this time 
Spent alkylation acid been 
found to be satisfactory in refinery 


million tons, not much of an increase i for publica 


treating of naphthas and furnace oils 
Lube vis may be processed with spent Using Alkylation Spent Sulfuric Acid 
acid providing a subsequent re-run- 

ning step is used, and somewhat low 
er filter vields are tolerated. Waxes 
have been refined with spent acid 
although experiences in this use have ing operations, and the comparison were satisfactory upon re-running 
not been uniformly satisfactory of effectiveness takes into account Two other concerns reported the ust 
Regeneration of spent alkylation the 
acid is widely practiced —in their,own 
plants by some refiners and in out- 
side acid plants by others 


Spent alkylation acid has been tried use on 


in a Wi variety of refinery treat- ackes ‘ ‘ok and stability 


relative chemical strengths of the of spent acid in treating cracked gas 
used acid and of the sulfuric acid oils, presumably for furnace oil sales 
normally employed. It appears that Several companies have used spent 
both straight - run and cracked acid for treatment of Jube oils. It is 
naphthas can be satisfactorily believed that a cross-section of this 
treated with spent acid for gum experience indicates that odor im- 
stabilization and sulfur reduction parted to the oil necessitates a re- 

Furnace oils are also susceptible running step subsequent to the treat- 
to treatment with this acid, several ing, and that higher acid consumption 
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TAC Report AMC-3 The Second Digest 
t Alkylation Data pp. 34-40, Sept. 194 
TAC Report AMC-7 Survey f Sulfu \ % 
Recovery Relative A\lKylatior Maret 7 
1944. Both reports were prepared by the j 
kylation Group of the Synthesis Subcommittee a 
f the Technical Advisory Committee 
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Sulfuric Acid Conservation 


TABLE 1—Strengths and Amounts 
of Spent Acid Used for Treating 


Naphthas 
Tide 
Company Shell Water Magnolia 
Strengt! spent ac.d oo s7 
used. /bbi 15 oe 3° 


* for gum reduction, 52 for sulfur reduction 
0.13 to 0.08 


** no details 


and somewhat lower filter yields will 
be encountered. 

For wax-treating, the evidence is 
conflicting. One company found that 
spent acid could be used without af- 
fecting product quality. A second 
reported that the odor imparted to 
the drip oil was so objectionable as 
to preclude the use of alkylation 
spent acid. A third previously re- 
ported that yield and quality of re- 
fined wax were about the same for 
both fresh acid and spent alkyla 
tion acid, but now states that addi- 
tional work has led to the conclusion 
that taste and odor levels in the 
finished product made with spent acid 
are so noticeable that spent acid can- 
not be tolerated as the treating agent 

In general, one company ‘Atlantic 
Refining) reports that it finds it ad- 
vantageous to use alkylation spent 
acid in the treating of oils where 
the requirements of taste and odor are 
not too stringent for the final prod- 
uct and that such use is their pres- 
ent practice 

Atlantic’s experience with spent 
alkylation acid for refining oils has 
covered a wide range of 
stocks, the spent acid 
ing about 91°; 
operations 


charge 
strength be- 
Their acid treating 
generally entail addition 
d in several “dumps” with con- 
ditions of acid amount, treating tem- 
perature, time of ag tation, time of 
settling, and so forth, appropriate to 
experience with the particular charge 
stock. Where odor and taste in prod- 
uct are not critical, Atlantic states 
that spent alkylation acid in many 
cases can be used on dumps other 
than the last. For the last dump, it 
is necessary to use fresh acid to ef- 
fect removal of sludge floc, to control 
sludge fluidity, and to effect 
factory neutralization and 
operations 


ofa 


satis- 


finishing 


Naphtha Treating 


Both Shell and Tide Water believe 
spent alkylation acid to be as ef- 
fective as fresh acid in treating pres- 
sure distillates on the basis of actual 
H.SO, content Magnolia reported 
no significant difference in effective- 
ness of white acid and spent alkyla- 
tion acid of equivalent strengths used 
for gum or sulfur reduction Gulf 
also reported the successful use of 
spent alkylation acid for naphtha 


treating, but no details were given 
More 


specific information on the 


866 


TABLE 2—Comparison of Acid Treats with Recovered Acid and Spent 


Alkylation Acids for Color Stability of Lubricating Oil Distillates* 


Type Acid Used 
Lbs. per bbi. Treat 
H.S0, Used 


Gravity API 
Flash 

Pour F 

Vis/100° Saybolt 


Filter Yield, Bbis. Ton 
Color, N.P.A. after 16 Hrs. at 212 F 
Color, N.P.A. after filtering 


* Source: Magno 


a Petroleum 


Spent 

Reclaimed Reclaimed Alkylation 
117 11.7 
us 92 92 
23.5 23.3 23.2 
385 
15 
227.7 2314 232.0 
aT 1 21 
D2 D2% 


separate types of treating appears in 
Table 1. 


Spent alkylation acid is presently 
being used by Humble Oil & Refin- 
ing at Baytown in the treating of 
light naphthas, and various studies 
have indicated that 50 to 60%, 


more 
spent acid is required on naphthas 
than would be required with fresh 


black acid for 
provement 


constant quality im- 
Humble also reports that spent acid 
is utilized in the treating of a part 
of the aromatic concentrates. A care- 
ful study of the treating require- 
ments for this use has shown that 
70‘; more spent alkylation acid is 
required to accomplish a given qual- 
ity improvement than is required 
with fresh 98‘; black acid. This 
higher acid requirement results in 
1.0%, greater loss of aromatics (based 
on volume of aromatics charged). 
Further have shown that 
spent alkylation acid of 88‘; acidity 
is more effective in the treating of 
aromatic stocks than is concentrator 
black acid of the This 
is probably the result of the lower 
water content of the spent alkylation 
acid of only 3.2‘; as compared to 12°, 
for the concentrator black acid. 
Atlantic 


studies 


same acidity. 


reports that 
perience with alkylation acid for 
treating gasoline was satisfactory 
with respect to quality considerations, 
but that secondary sludge reactions 
made sludge handling difficult Re- 
sults on solvents were less favorable 
and the use of spent acid here has 
been discontinued. In general, dif- 
ficulty was encountered in odor, and 
in color and carryover 

Straight run naphthas 
successfully treated by 
Shell, and Gulf for 
sulfur 


plant ex- 


have been 
Magnolia, 
reduction — of 


Furnace Oil Treating 


Pan American reported treating of 
eracked furnace oil with spent acid, 
followed by water washing, caustic 
neutralization, and re-running. Paral- 
lel tests with fresh 89°; H SO, and 
86.3°, spent alkylation acid gave 
identically satisfactory results when 
the products were compared for 
color stability. A 5‘; increase in acid 
sludge was found when treating with 
spent acid. Regular use of the alkyla- 


tion acid has been in effect since 
1940, and the company now reports 
that “we have continued the use of 
spent alkylation acid up to the pres- 
ent time and find that it works very 
satisfactorily.” 

Shell reported usage of 4-5 Ib. 
bbl. 89°, spent acid for treating #3 
fuel oil. No excessive product loss 
or caustic requirement for neutraliza- 
tion has been encountered 

Humble has used spent acid for 
treating kerosine and heating oil for 
some years and now estimates that 
about 50-60°; more treat is required 
with the spent alkylation acid 

Atlantic, on the other hand, re- 
ports that results on kerosine were 
not satisfactory and that spent acid 
is no longer being used for this treat- 
ing operation. As with solvent treat- 
ing, trouble was experienced with 
odor and color, ascribed in large part 
to contaminants originating in the 
alkylation feed-—a_ situation 
which they find not feasible to cor- 
rect at present 


Lube Oil Treating 
Sinclair reported 
nent lube stock 
quired blowing 

in order to 


that Mid-Conti- 

(400 vis 100°) re- 
With steam and air 
meet emulsion 
whenever alkylation spent acid was 
used for treating 3oth =Tidewater 
and Sinclair expressed the opinion 
that spent acid may be substituted 
for fresh acid in treating lube oils 
provided there is a distillation step 
subsequent to acid treating. Tide 
Water estimated that about 20°; more 
spent acid (90°, HSO.) is required 
to produce the same effect obtained 
by 98°; HSO.,. 

Humble reports that treatment of 
lube oils requires 50°; greater quan- 
tity of spent alkylation acid than of 
fresh black acid. Spent alkylation 
acid imparts an objectionable odor 
to many lube stocks and must be re- 
moved by further processing. 


tests 


Atlantic found that in treating 100 
vis. paraffin oil with 89.3°; spend 
acid, the yields were normal and the 
quality was acceptable However, 
the color stability was slightly lower 
and an odor was detected when 
heated at 220° F. 

Magnolia’s experience in the use of 
spent acid for treating of lube oil 
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Sulfuric Acid Conservation 


distillate and reduced crude as _ re- 
ported in the TAC survey, is em- 
bodied in Tables 2 and 3 

It has been concluded that spent 
alkylation acid when used for treat- 
ing lubricating oils gives comparable 
results to those obtained with re- 
claimed acid of equal strength. How- 
ever, in practice a stronger acid 
would probably be used because 
much higher percolation yields could 
be obtained 


Wax Treating 


Three instances of the trial use of 
spent acid for wax treating are¢ 
known 

Atlantic Refining Co. included ex- 
perimental data in the earlier TAC 
report on acid treating of 130° F 
EMP sweated wax using 89.3°; spent 
alkylation acid in comparison with 
98"; fresh acid. It Was their con- 
clusion at that time that yield and 
quality of the refined wax were about 
the same for both acids and com- 
parable to plant results. Details of 
the operation follow 

First acid dump equivalent to 
= bbl. 100°, H SO, followed by agi- 
tion for 30 min. at 190° F., and 
settling for 60 min 


tat 


The second acid dump of 142 bbl 
100°, equivalent H. SO, was attended 
by the same agitation and settling 
conditions as for the first dump 


A 97.8 vield of sour oil was 
taken, and neutralized at 180 F 
with 14 sodium carbonate The 


oil was steamed for 20 min., water 
washed twice, and again steamed for 
20 min, After filtering through No 
1 clay at 160° F. to a yield of 75 
bbls. ton, the waxes had the inspec- 
tions shown in Table 4 

Atlantic now reports, however, that 
trial in plant equipment has led to 
the conclusion that taste and odor 
evels in the finished product made 
with spent acid are so noticeable 
that spent acid cannot be tolerated 


nent is qualified to the extent that 
las not been established that some 


alkvlati 


bring relief In 

ther words, it is possible that ob 
ectionable taste, odor, and the like 
may be due to sulfur compounds 
brought int the acid either by ad- 
sory} on with sulfur in the 
alkylati feed Pretreatment 
the it is thought, might 


result in less mtamination of the 


alkylation acid 

Magnolia reported that spent acid 
fortified to 93°, with 98°) black acid 
Was used in amounts equivalent to 
black acid ordinarily employed. Prod- 
uct quality was the same in both 
cases, Use of spent acid introduced 
no difficulty in sludge handling 

Sinclair reported that it had tried 


using spent acid for treating of 
crude scale wax, with results as 
shown in Table 5. Objectionable odor 
was noted in drips from sweated wax 


made by treating with alkylation 
spent acid, and the conclusion was 
reached that spent acid would not 
be used for this purpose 


Recovering Spent Sulfuric Acid 


The regeneration of spent alkyla- 
tion acid is practiced commercially in 
many refineries. The following data 
includes (1) brief outlines of a num- 
ber of acid recovery processes, and 
(2) descriptions of some improved 
modifications of these processes and 
other developments on sulfuric acid 
recovery 


Atlantic Refining Co. 


Spent alkylation acid at this re- 
finery is diluted to a strength suit- 
able for naphtha treating or used as 
such for other refinery purposes. The 
sludges from these operations are 
then charged to a Chemico unit and 
decomposed to SO, which is con- 
verted to fresh strong sulfuric acid 
for alkylation and other purposes 

The Atlantic Refining Co. has de- 
veloped a method of filtration for 
the clarification of weak separated 
acid. In this system, 18-in. to 23-in 
beds, consisting of 1-in, to 4-in. layers 
of sand between layers of gravel, sup- 
ported by a 1-2 mm. mesh screen, 
have been employed. The results in- 
dicate an 80-90°; removal of solids 
from acids of about 50° sulfuric 
acid content containing 6.1-0.3°, 


solids 


Gulf Oil Corp. 


The Gulf Oil Corp. dilutes spent 
acid to the extent that the separated 
acid is approximately 60° Be followed 
by blowing with open steam for five 


hours, after which the acid is con- 
centrated to 91° and fortified to any 
strength desired. An overall re- 
covery of 78.8°7, based on the H.SO, 
charged to the alkylation unit, is 
effected. 


Humble Oil & Refining Co. 


Approximately 70° of the fresh 
acid entering the Baytown refinery 
is used in the alkylation process. The 
remainder is used in treating light 
and heavy naphthas and lube oils, 
with a small amount used in water 
treating About 60° of the total 
acid consumed is recovered as acid 
of 83-86°; strength for refortifica- 
tion by absorption of SO, at the 
Consolidated Chemical Industries 
plant in Houston An additional 
5‘; is sold as spent alkylation acid. 

Recovery of any greater quantity 
of 83-86° acid than 60°) would 
cause the refinery to be out of water 
balance; i.e., fortification to 98% 
would yield a quantity of fresh acid 
greater than that consumed in the 
refinery. Concentration of the re- 
covered acid to a value higher that 
SH’ would allow greater recovery 
without being out of water balance; 
however, with the equipment avail- 
able at Baytown, concentration of 
acid above 86‘; would result in ex- 
cessive decomposition. 


Sludge Separation 


With the exception of the sludge 
from treating aromatic-rich stocks 


TABLE 3—Acid Treating Reduced Crude with Spent Alkylation and 
Reclaimed Acid* 


Re- 
Type Acid Used None claimed 
er Bt ‘ 


Ke Ke Ke spent spent 
claimed claimed claimed Aik). Alky. 


TABLE 4—Finished Refined 130 EMP Wax Inspections* 


Stock Finished Wax Finished Wax 
sweated from Plant 98°, 1 Alkylation 
Pilot Unit 
Gravity 43.5 136 
‘ I bond 1 
P I 131.4 1.2 
T Streng 134 127 
oO 1M ture N N 
‘ ind T (0.K.) OK 
SP Cart ble 40 
r Refining ¢ 
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and a portion of that from heavy 
lube stocks, all sludges produced at 
Baytown are processed for acid re- 
covery. Light oil sludges produced 
from naphtha and heating oil con- 
tinuous acid treating units are com- 
bined before separating. These sludges 
are not stored but pass directly from 
the treating units into the bottom of 
the separating kettle, where they are 
immediately hydrolyzed. The acid 
from this operation is usually about 
45°) strength and contains 3 to 4 Ibs. 
of combined carbon per 100 Ibs. of 
acid. 


Some difficulty was experienced 
originally when spent alkylation acid 
Was separated by itself. The large 
amount of heat generated distilled 
a part of the liquid and produced 
obnoxious fumes in the sludge kettle 
area. This difficulty has been over- 
come by using separated weak acid 
from other sludges to hydrolyze ex- 
cess spent alkylation acid and by 
conducting the hydrolysis continuous- 
ly rather than batchwise. This method 
produces higher strength weak acids 
for concentration, Also, because there 
is less water to evaporate, it greatly 
increases existing concentration plant 
capacities 


In general, sludges formerly were 
hydrolyzed with enough acid to pro- 
duce a weak acid of about 35% 
strength because it was felt that 
this strength was optimum for pro- 
ducing a low carbon content Hy- 
drolysis of alkylation acid with water 
gives a@ minimum carbon content at 
approximately 50°; strength, and 
weak acids from other sludges can be 
used to hydrolyze spent alkylation 
acid, producing a 50°; strength acid 
containing less carbon than the weak 
acid entering the process 


Sludges in excess of the amount 
which can be hydrolyzed and con- 
centrated while staying in water bal- 
ance are burned as fuel at the boiler 
house. These excess sludges are se- 
lected for burning on the basis of 
poor quality with respect to high 
carbon pre 
low strength producing characteris- 
tics 


ducing characteristics or 


Acid Concentration 


The two concentration units are 
of different types and are used in 
series in order to precipitate carbon 
when the acid has been concentrated 
to about 70‘ strength, and to re- 
move the precipitate before complet- 
ing the concentration One unit is 
the drum-type and the other is a 
modification of the tower-type. Both 
units use hot air to concentrate the 
acid 


The charge acid is routed first 
through the !'ow-stage of the drum 
unit in order to cool the exit gas 
from the unit and then passes to the 
tower unit where it is concentrated to 
70%. This tower unit is equipped 
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TABLE 5—Acid Treating of Crude Scale Wax* 


Volume 5° Be caustic gals. treat 
Water wash, bbis. treat 


* Source: Sinclair Refining C« 


spent 
~ Regular Method Alkylation Acid 
100 “1 


with bottom manholes to facilitate 
quick removal of carbon deposits, and 
the acid leaving the units is settled 
and a considerable quantity of car- 
bon skimmed off and subsequently 
burned. 

After settling, the acid is charged 
to the high stage of the drum unit, 
where it is concentrated to 83-86 
strength, depending on the acid bal- 
ance. This system serves to remove 
30-50°, of the carbon in the acid 
charged to the concentrators. 


Patents 


The storaging, handling, hydrolyz- 
ing and concentrating of sludges and 
acids at Baytown are operated under 
one or more of the following U. S. 
patents 

2,308,163 2,379,224 

2,330,077 2,387,519 

2,343,791 2,414,727 

More specific information may be 
obtained from these patents, which 
are based on experience at Baytown 


Magnolia Petroleum Co. 


(Prior to releasing the following 
data for publication, the company 
pointed out that it was based on the 
condition as it existed at the time 
it was originally prepared, 1944 It 
does not necessarily include the com- 
pany’'s latest practices.__Ed.) 

Excess alkylation spent acid over 
and above the quantities required in 
treating is recovered through separa- 
tion and vacuum concentration. The 
mechanics of recovery involve (1) 
separation of treating sludges in di- 
gestion tanks for maximum carbon 
and tar removal, (2) blending of the 
weak acid (approximate acidity, 30- 
10°, ) resulting from separation to 
95-60°7 H.SO, with spent alkylation 
acid for further carbon separation 
(3) concentration of the 55-60°) acid 
in a vacuum concentrator to a final 


acidity of S8S7-88°, H.SO,, (4) fortifi- 
cation of the concentrated acid to 
98°; black acid with SO. The first 


three steps of the cycle are carried 
out by Magnolia; the fourth is ac- 
complished in an outside acid plant. 

The necessity of preparing an op- 
timum acid charge to insure maxi- 
mum utilization of the vacuum con- 
centrator has emphasized steps 1 and 
2. A weak acid (approximately 30- 
40°, acidity and 1.5°7 carbon con- 
tent) is prepared by successively di- 
gesting the sludges from treating 


first with a weak acid and then with 
water, the weak acid having been 
prepared by the water digestion of 
the previous batch. Spent alkylation 
acid (approximately 4.5% carbon con- 
tent) is combined with the 30-40% 
separator acid and water for 55-60% 
acidity and then allowed to settle, 
producing a final carbon content of 
1‘; or less 

The increase in capacity of the 
alkylation unit necessitated the utili- 
zation of spent alkylation acid in 
treating to as great an extent as 
possible in order to relieve stress on 
available acid recovery facilities. The 
following is a typical analysis of 
spent alkylation acid: 


Gravity, “Be 62.6 
H_SO, ‘titration), 90.0 
Carbon, 44 
Ash, 0.26 
HO, “% 5.8 


In developing the process of re- 
claiming spent acid, investigations 
were carried out on various separa- 
tions and blendings of treating 
sludges and spent alkylation acid, It 
was found that the optimum pro- 
cedure for preparing the charge acid 
to the concentrators involved individ- 
ual separation of the treating sludges 
and dilution of the spent alkylation 
acid with the resulting weak acid 
and or water to approximately 55- 
60°; acidity for further carbon re- 
moval 

The proportion of separated weak 
acid, water, and spent alkylation acid 
charged to this final separation 
would depend on the amount of 
treating sludge available. If sufficient 
30-407 acid were not available to 
dilute sufficient spent acid to load 
the concentrators, the additional 
charge acid would be prepared by 
separating more spent acid with 


water Experience to date indicates 
that charge acid prepared in this 
manner can be concentrated with 


comparatively low evaporation ca- 
pacity 


Shell Oil Co. 


This company does not operate 
sulfuric acid recovery plants, but a 
few points of interest on sulfuric acid 
for alkylation have been reported. 

A 98°) black acid prepared by forti- 
fying an 85% acid recovered from 
alcohol manufacture has been used 
for alkylation. 

A 98-997 acid prepared from con- 
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centrating and fortifying T. N. T. 
plant spent acid is used at their 
Wood River alkylation plant and has 
been found to be practically equiva- 
lent to new acid. 


Sinclair Refining Co. 


The recovery of sulfuric acid from 
acid sludges resulting from acid 
treating or from spent alkylation 
acid is obtained by diluting these 
product residues, separating the weak 
aqueous acid phase and concentrat- 
ing this acid phase in a concentrator 
employing hot flue gases to provide 
the necessary heat and to carry away 
the vaporized water 

The amount of sludge acid versus 
alkylation spent acid charged to the 
recovery plant varies with the acid 
requirements for alkylation and the 
total acid balance of the refinery. If 
the need for more acid is urgent at 
the alkylation plant, the amount of 
recovered and fortified acid diverted 
to treating light oils and lubes is re- 
auced and these stocks then treated 
with spent alkylation acid. These 
acid charges to the recovery plant 
are: (1) spent alkylation acid 88°; 
acidity, (2) sludge (50°; acidity) 
from light oil and naphtha treating 
with spent alkylation acid, and (3) 
sludge (30°, acidity) from light lube 
cil treating with spent alkylation 
acid. 

The heat of hydrolyzation raises 
the temperature of the sludges and 
water in the separating kettle from 
about 120° F. to about 200° F. Only 
enough low-pressure steam for agita- 
tion is used, as cooking with steam 
seems to give a higher carbon con- 
tent on the acid. 

The flue gases enter the concen- 
trators about 5 in. below the liquid 
level. The concentration of the acid 
from the concentrators is controlled 
by the rate that the weak acid is 
charged. 

Test results on the acid at various 
stages in the processing are shown 
in Table 6. 


Standard Oil Co. (Indiana) 


The sulfuric acid recovery system 
at the Whiting refinery consists of 
(a) a Chemico acid sludge coker, (b) 
open tank hydrolyzers, and (c) modi- 
fied Chemico hot air concentrators. 
There are also two Chemico contact 
plants for make-up acid. One plant 
produces fuming acid from sulfur 
and the other produces fuming acid 
from the SO, stream of the sludge 
coker. All of the processes are con- 
ventional in design and operation; 
however, the following notes are of 
interest: 

Sludge Coker 


Raw unhydrolyzed sludges from 
treating operations are charged to 
this unit. Lubricating oil, light oil, 
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TABLE 6—Test Results at Various Stages in the Reclaiming of Sulfuric 


Acid* 
Weak Out Low Out Low Out High Forti 
separated Stage Stage Stage Concentrated fied 
Acid Concentrator Concentrator Concentrator Acid Acid 
Gravity Be 32.9 39.6 51.3 644 66.7 66.6 
Ash, % 0.27 0.36 0.60 
Carbon, % 0.10 0.31 0.13 0.04 
Acidity 40.7 464 62.3 41s 960 


* Source: Sinclair Refining Co 


and white oil sludges are charged 
to this unit which operates much 
more successfully on light oil and 
white oil sludges than on lubricating 
oil sludge, i.e., better on sludges con- 
taining a higher ratio of acid to 
hydrocarbon. 

Revisions in the original coker con- 
struction have been aimed chiefly at 
increasing the efficiency of the gas 
purification system and at improv- 
ing the mechanical life of the coke- 
handling equipment. 


Hydrolyzers 


Sludge produced in excess of the 
coker capacity is hydrolyzed and the 
liver (hydrolyzed sludge) prepared for 
boiler fuel in the following manner 
Fuming acid sludge is mixed with an 
equal volume of water in open lead 
lined tanks and agitated with open 
steam. After settling, acid of 30- 
35°; acidity is withdrawn for feed to 
6 Chemico concentration unit. To 
the remaining liver is added one vol- 
ume of gas oil, two volumes of 10- 
15‘; H,SO,, and two volumes of 
heavy motor oil sludge. This is agi- 
tated and heated with open and 
closed steam for 4-6 hours, a tem- 
perature of 240 -250° F. being at- 
tained. After settling, acid of about 
30°; acidity is withdrawn. If a more 
complete recovery of acid is desired, 
more 10-15°; acid is added and the 
steaming repeated, but the acid sepa- 
rating at this point will be weaker 
(20-25, acidity). After separating 
the acid, the sludge liver is pumped 
to the boiler station through brass 
lines. Continuous agitation in the 
liver feed tanks ahead of the boiler 
is essential. Corrosion in the air pre- 
heaters is a problem even though 
temperatures are kept above 325° F., 
to minimize this difficulty. Salt de- 
posits are also found on the convec- 
tion superheaters. These deposits 
are removed by water washing to 
avoid corrosion during shutdowns. 


Concentrators 


The weak acid from the hydrolysis 
of excess sludges is concentrated in 
@ modified multistage Chemico drum- 
type hot air concentrator to about 
80-85°% acidity. This acid may be 
used in place of water in the contact 
plant absorbers. 

The chief problem of the concen- 
trator operation is that of holding 


to a minimum the sulfuric acid mist 
which escapes the Cottrell precipita- 
tors operating on the gas stream 
Control is effected by (a) operating 
the units in groups at three levels 
of acid concentration, the output acid 
of the lower level feeding the units 
of the next higher level, (b) seeking 
to maintain optimum acidities in the 
intermediate chambers of the individ- 
ual concentrators, and (c) maintain- 
ing clean Cottrell tubes and clec- 
trodes. 


Contact Plant 


The contact acid system consists 
of two Chemico units operating on 
sulfur feed for the production of 
104.5°, acid, and a third Chemico 
unit operating on SO, gas derived 
from the decomposition and purifica 
tion system of the sludge coker 


Standard Oil Co. (New Jersey) 


The Standard Oil Development Co 
has made available information on 
the sulfuric acid operations in the 
associated and subsidiary companies 
of the Standard Oil Co. (New Jersey) 


Aruba Refinery—Lago Oil and Trans- 
port Co. 


In this refinery the quantity of 
acid used for treating is considerably 
in excess of that required for the 
alkylation units. Therefore, the total 
fortified acid is fed through the alky- 
lation plant and is withdrawn as 
spent alkylation acid with an acidity 
ot 92-93°; and this acid is used in 
refinery treating operations, princi- 
pally for cracked distillates with a 
small amount being used for water 
white treating. The resulting sludges 
are separated continuously in a pres- 
sure system with the initial separa- 
tion being followed by a steaming 
operation, also carried out under 
pressure. The recovered acid is con- 
centrated in Chemico drum-type hot 
flue gas units and subsecuently forti- 
fied in a Chemico brimstone con- 
tact plant to a final acidity of ap- 
proximately 98°; before return to the 
alkylation operation 


Baton Rouge Refinery—Esso Stand- 
ard Oil Co.—Louisiana Division 
Acid requirements of the alkyla- 

tion units in this refinery greatly ex- 

ceed the refinery acid treating needs. 
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It is therefore necessary to separate 
a considerable quantity of spent al- 
kylation acid as such. This separa- 
tion is carried out in atmospheric 
kettles, adding the spent alkylation 
acid to cold water with continuous 
pump circulation, so that the maxi- 
mum temperature (oes not exceed 
250° F. with 230° F. being the pre- 
ferred maximum 


The carbon content of the weak 
ecid varies with the quality of the 
spent alkylation acid separated. If 
the alkylation plant feed stock con- 
tains diolefins, or if the acid strength 
is below 90°7;, there is a marked in- 
crease in the carbon content of the 
recovered separated acid. In this re- 
finery a portion of the spent alkyla- 
tion acid is also used in treating 
operations and the sludges from these 
treats are separated in admixture 
with spent alkylation acid. The re- 
sulting separated acids from these 
eperations are rather high in carbon 
content Black 98°; acid (same as 
alkylation plant feed acid) is also 
used for lube oil treating; the sludges 
from this operation being separated 
by themselves, giving a low-carbon 
recovered acid 


All recovered separated acids are 
combined in the tankage at the acid 
restoring plant Concentration 1s 
carried out in a continuous Mantius- 
type high - vacuum concentrator 
which is heated by Dowtherm circu- 
lation. When acid feeds are low in 
carbon, reasonably good run lengths 
are obtained, but with high-carbon 
acids frequent cleaning of the equip- 
ment becomes necessary, The large 
quantities of alkylation acid required 
in this refinery have necessitated the 
rehabilitation of an _ existing old 
Chemico pan and tower type concen- 
trator to supplement the Mantius 
unit 


The restored acid from the con- 
centrating unit is shipped to a local 
chemical plant for fortification to 
98°; acidity and returned to the re 
finery for alkylation and treating 
operations 


Baltimore Refinery—Esso Standard 
Oi Co. 


In this refinery, alkylation is prac 
ticed, but no acid recovery facilities 
are in operation. The acid used for 
alkylation is w'thdrawn from the sys- 
tem at approximately 90-92°7 acidity 
and returned to the local acid sup 
plier for production of fertilizer. 


Bayway Refinery—Esso Standard Oil 
Co. 
Although this refinery has no al- 
kylation facilities, the methods of 
handling acid are of interest. The 
quantity of 93 or 98°) black acid 
used for refinery treating is rather 
small and the sludges from these 
white products operations are sepa- 
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f REE Test Sample 
of the NEW FEL-PRO 
3 
| 


THROUGHOUT THE WORLD 


in the 


eCHEMICAL 


°AND ALLIED 


INDUSTRIES 


Throughout the world, in the petroleum, 
chemical and allied industries, Petro- 
Chem Iso-Flow Furnaces are perform- 
ing in excess of their capacity and to the 
complete satisfaction of their operators. 


 1S0-FLOW 
UNLIMITED IN SIZE 


TRO-CHEM DEVELOPMENT CO., INC.,120 EAST STREET, NEW YORK 


REPRESENTATIVES: 
Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - D. D. Foster, Pittsburgh 
Faville-Levally, Chicago - Lester Oberholz, California - Gordon D. Hardin, Louisville, Kentucky 
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You can count on this sign... < wa , 


r engineering 


The Lummus symbol stands for a group of designing 
engineers and constructors who make it their business 
to plan ahead—an ability which keeps them always 
abreast of the pace and often stamps them pacesetters. 


That’s why you found Lummus at the forefront in the 
vast synthetic rubber program. It’s what made the 
company logical pioneers in the aviation gasoline field, 
with fourteen complete plants to its credit. It’s what 
keeps Lummus in the van, wherever or however crude 
oil is refined. . 


By the same token, count on Lummus people again 
~ in the hurried and harried times ahead. Depend upom 
them for spedielized planning that brings expanded 


needs into sharp focus. Rely om their record of _ 


direction the upward trend of demand 
occurs—total crude capacity, catalytic cracking rai. x 
ties, plants for making-high quality aviation gasoline, 

petroleum chemical wnhits—you’ll find Lumens welk 

able to fulfill the diffiewlt requirements imposed by 

years-ahead engineering. 


THE LUMM™MUS COMPANY 
j 385 MADISON AVENUE, NEW YORK 17, N.Y. 
CHICAGO * HOUSTON LONDON © CARACAS PARIS 
om ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Sulfuric Acid Conservation 


rated in a continuous type separator. 
The weak acid is restored in Chemico 
pan and tower type concentrators 
and the restored ac‘d fortified by 
blending with 20°; fuming acid be- 
fore re-use in the treating operation 

Sludges from a second operation 
are processed through a Chemico 
sludge conversion unit in which they 
are broken down to SO.,, which, after 
purification, is converted ‘n a typical 
contact acid plant to either 98°; acid 
or 20°; oleum. Los:es are made up 
by burning of sulfur or hydrogen sul- 
fide when the latter is available 

In a third operation, the separated 
acid is concentrated in a continuous 
two-stage Mantius type high-vacuum 
concentrator to an acidity which ren- 
ders it satisfactory for use in the 
refinery operation where it is ap- 
plied. 
General Remariks 


In general, if alkylat‘on of butenes 
only is practiced and the spent alky- 
lation acid which is withdrawn from 
the system has an acidity exceeding 
90°;, not too much difficulty is en- 
countered in the separating and con- 
centrating steps, since the carbon 
content of the separated acid is re- 
latively low. However, when the 
spent alkylation acid is used for 
treating prior to separation, it loses 
its character and assumes, instead, 
the character of a typical sludge acid 
resulting from the type of stock 
treated. A spent alkyiation acid used 
for treating a highly aromatic stock, 
for example, will, on separation, give 
a weak acid of a very high carbon 
content. This carbon content can, 
in some instances, be reduced by a 
pressure distillation step 

Regardless of whether or not vac- 
uum or hot flue gas concentration 
is used, the sequence of steps neces- 
sary separation, pressure  distilla- 
tion ‘if uved), concentration, and 
fortification always presents a diffi- 
cult problem with regard to water 
balance. In thore cases where treat- 
ing losses are rather high, this is not 
too serious, but where treating losses 
are low it is necessary to concen- 
trate to final acidities not always 
readily attainable. The result is that 
a considerable excess of strong acid 
is produced in the fortification opera- 
tion to the extent that water cannot 
be removed from the acid system 
Acid discard is possible but not eco 
nomical or generally practical 


Standard Oil Co. (Ohio) 


Fresh 98°; sulfuric acid is charged 
to the Toledo alkylation plant, and 
the acid is spent at approximately 
93°; titratable acidity Part of this 
spent alkylation acid is used for lube 
oil treating at two different locations 
At one location a weak acid, approxi- 
mately 35°; sulfuric acid, is recovered 
from the lube sludge by conventional 
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The works manager of a large plant made this friendly statement to 
a Roots-Connersville representative. What he really meant was that 
R-C Blowers and related equipment perform so satisfactorily and 
dependably that they seldom need anything more than routine 
inspection by his own men. 


In large and small plants, in every industry, R-C products uni- 
formly give this kind of reliable operation. They continue to deliver 
rated capacities. year after year, with a minimum of maintenance 
whether a small Rotary Positive Blower of 5 efm capacity or a 
Centrifugal unit moving up to 100,000 efm. And remember, only 
Roots-Connersville gives you this important dual-choice. 

If you are planning a new plant, expansion, or replacements. R-C. 
engineers will work with you to seleet the equipment best fitted to 
your needs, Almost a century of experience is at your service. 


Brower Corror 
510 Texas Avenue, Connersville. Indiana 


ROTARY 


R-C Rotary Posi- 
tive Blower used in oll 
processing. Capacity 


Ty fod to see YOU... 
eed herp, 
| } 
a 
ity 12,000 efm. Similar | 
lized in other plants of 
| 
| x 
| 
« 4 ; 
By, 
| ONE OF THE DRESSER INDUSTRIES - 
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5 Reasons 
STRONG* 70 Series Traps 
give better service! 


Look to these five reasons for long, trouble-free 

service in STRONG 70 Series Traps: 

1. Valve and seat guaranteed leakproof for one year—made 
of STRONG's patented, wear-resistant Anum-Metl; 


2. Easy servicing—permitted by the renewable seat design, 
cover with all working parts easily removed without break- 
ing pipe connections; 


3. One piece bucket—stainless steel, no welds; 
4. Turbulence avoided, choking minimized, 25% greater 
capocity—with STRONG's exclusive Hi-Cap orifice; 
5. No dribbling, quick, full opening—high ratio leverage. 
STRONG in-line 70 Series Traps are available in sizes 
from |." to 1”, semi-steel construction. STRONG’s 
“two-in-one” blast trap with integral thermal air vent 
is also available in the 70 Series (see cut below). 
Catalog No. 68-Q describes these traps in detail along 
with other STRONG traps. Write today. 
*Trademark Rew U.S. Pat. Off 
STRONG, CARLISLE & HAMMOND COMPANY 
® 1392 WEST 3rd Street t Anum Men 
Cleveland 13, Ohio 


Reducing Valve 


“SY” Strainer 
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Sulfuric Acid Conservation 


dilution and cooking methods. This 
weak acid is then blended with ad- 
ditional spent alkylation acid to pro- 
duce a 60°) acid. At the other loca- 
tion, weak acid is produced in the 
same manner, and then concentrated 
to 74°; sulfuric acid content in a 
vacuum concentrator. The acids 
from both locations are sold to an- 
other company and eventually used 
for steel pickling. 


The Texas Co. 


Sulfuric acid recovery at the Port 
Arthur refinery consists of (a) hy- 
aurolysis of sulfuric acid sludge and 
spent alkylation acid by water dilu- 
tion and heat, (b) separation of the 
weak acid from the hydrolysis step 
and concentration to 86-90°7 and 
fortification of the concentrated acid 
to 98°, strength by the acid supplier. 

The hydrolysis step is carried out 
in lead and bricklined atmospheric 
cone-bottom separators. The separa- 
tors are partially filled with water 
and acid is then added. Hydrolysis 
of spent alkylation acid is carried out 
at 40-507 strength, while the hydrol- 
ysis of treating sludges from lubri- 
cating oils and of sludges resulting 
from the re-use of spent alkylation 
acid for naphtha treating is carried 
out at approximately 30% acidity. For 
this reason, spent alkylation acid 
sludges and lubricating oil sludges 
are kept separate from spent alkyla- 
tion acid. Sludges are hydrolyzed 
by blowing with open steam, which 
provides both heat and water to the 
system. It is endeavored to keep the 
hydrocarbon content of the hydro- 
lyzed acid below 1°) oxidizables ex- 
pressed as carbon on a 100° H,SO, 
basis 

The sulfuric acid concentrating 
equipment consists of two Chemical 
Construction Corp. tower-type units. 
These units are operated to concen- 
trate acid from approximately 30 to 
86‘;. In addition to the above units, 
there are two Chemical Construc- 
tion units which operate almost ex- 
clusively on spent alkylation acid. 
These units concentrate the acid 
charge from 40-507 to 90° concen- 
tration, as desired. 


Recovered sulfuric acid of 86-90% 
strength is fortified to 98% or 
stronger by the acid supplier. 


It is desirable tp reduce the car- 
bon and hydrocarbon content of re- 
covered acid to as low a value as 
possible before concentrating. It is 
also desirable to remove from the 
concentrated acid any separable car- 
bon formed in the concentration step. 
To this end it has been found advis- 
able to provide considerable tankage 
for settling between the hydrolysis 
and concentration and fortification 
steps. 
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fy 
THE MATHIESON 
SULFUR RECOVERY PROCESS 


recess i for lle stn of 


The availability of sulfur is rapidly becoming critical to the refining 
industry. First pinch was evident when sulfur and sulfuric acid were placed under 
allocation control by National Production Authority. 

Primary cause of sulfur allocation is a gradual depletion of known 
deposits. Secondary cause is the great demand for sulfur in the manufacture of vital 
defense program materials. Mined sulfur is the normal source for such materials. 
The refiner, however, has in most cases his own potential source of sulfur. 


Views wesle 


The refiner’s answer is the Mathieson Process for converting into sul- 
fur the waste hydrogen sulfide recovered from sour petroleum gases. This simple 
process—available through The Fluor Corporation, Ltd.—accomplishes two im- 


portant purposes: 


1. Guarantees independent supply by 
affording each refiner an independent 
sulfur supply to meet his particular re- 
quirements—protection for the present, 
additional income for the future. 


2. Conserves for national defense by 
contributing to the over-all National 
Defense Program in helping to con- 
serve a critical commodity. 


THE MATHIESON SULFUR RECOVERY PROCESS 
Hydrogen sulfide, recovered from a sour gas stream, 
is partially burned with air—cooling follows with 
steam generated being utilized for power. Combus- 
tion gases are then passed through a catalyst tower 
to form sulfur and water vapor. Elemental sulfur 
product is condensed in a wash tower by direct con- 
tact with cooled liquid sulfur. The result is pure 
commercial sulfur—ready for sale or for conversion 
inte sulfuric acid. 

1—TREATING PLANT, 2—REACTOR FURNACE, 3—AIR 
INTAKE, 4—WASTE HEAT BOILER, 5—ECONOMIZER, 
G—CATALYTIC CONVERTER, 7—SULFUR WASH TOWER, 
8—RECIRCULATING SUMP 


. 
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The Mathieson 
Sulfur Recovery Process 


e Under ONE Contract 
e ONE Responsibility 


The proven Mathieson Process for the recovery of elemental 
sulfur from waste hydrogen sulfide gases is available under one 
contract, one responsibility through The Fluor Corporation, 
Ltd. With over 30 years’ experience in the design, engineering, 
and construction of plants and facilities for the petroleum and 
chemical industries, Fluor possesses the background, the skilled 
, personnel, and the know-how essential for the practical inter- 
4 pretation of the Mathieson Process into your particular sulfur 
recovery program. 


Fluor is in a position to make economic studies covering every 
phase of proposed sulfur recovery installations—initial invest- 
ment, operating costs, and returns to the investor. 


A process for the recovery of Sulfur Dioxide 
is also available through FLUOR 


BE SURE WITH 


F LU 0 bs ft THE FLUOR CORPORATION, LTD., 2500S. Atlantic Blvd., Los Angeles 22, Calif. 


New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 


| 
5 
- 
_- 
In line with Fluor’s expanding activity in the fields of gas 
preating and sulfur recovery- arrangement nave been 
oas A, made with the American smelting and Refining Company 
(ASARCO) for Fluor to desig engineet and construct 
sulfur gioxide recovery plants using the ASARC Process: 
Fluors nave show? this process ro be the 
most suitable of any available for the removal and 
= ite covery of pure sulfur gioxide from stack 
In the application of the proces®: the 245 is gcruvved with 
gamer aniline which is then fed a strippine column for 
ons AD) sulfur gioxide recovery in a cyclic proces®: The resulting 
conn sulfur gioxide product may be dehy grated and \iqueried fot 
sale a yiquid oF fed girectly an acid or sulfur 
plant. 
Corporation. and he America® Smelting and Company: 
| 


2-500 PSI. AIR TEST TO BE 10 | 1D 


Practical Tips 
and Ideas for 
Improving Operations 


Fig. 1—Corrosion of steel by hydrogen blistering can be watched for with this 


standard hydrogen probe developed by Shell 


NTENSIVE study of the problem 

of corrosion by hydrogen attack 
has led to the development of a 
standard hydrogen probe by Shell Oil 
engineering department The 
instrument is designed to determine 
conditions which promote hydrogen 


Co.'s 
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attack on the low carbon steels in 
conventional refinery process equip- 
ment and piping, which may lead to 
blistering and fissuring of the metal. 
Similar to a thermowell, the probe in 
use is installed in suspect areas and 
measures the rate of hydrogen pene- 


tration through a thin wall, or mem- 
brane, of steel, to indicate the extent 
of hydrogen activity in the particu- 
lar environment under test. 

Several types of probes have been 
devised in Shell's study of hydrogen 
blistering in steel associated with 
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~ 
Easily Made Test Probe for Hydrogen Attack 
5716-IN. DIAM. COLD ROLLED STEEL ROD” |5/16 
SDRIL 's-IN. DIAM. HOLE 2 IN. DEEP 
SURFACE AREA OF REDUCED SECTION, 44.5 SQ. CM. or 
SA 
ag 
4 
= 


new way 
to protect equipment 
from 


erosion and corrosion 


PENNSALT 
CHEMICALS 


for Industry Agriculture Health Home 


By combu 


and a steel gridwork vou cat 


gv Penchlor FCC Cement 
literally 
install “wear plates” with a trowel 

thus solving the twin problem of 


erosion and Corrosion 


The construction shown has met with 
outstanding success in lining fluid 
cataly ie cracking equipmic nt, such as 
evelones, teed and return lines and 
large fittings. At points of severe wear 
the cement-steel combination with- 
stands the abrasive action of high- 
velocity, tine catalyst particles and 


resists sulfation by petroleum gases at 


NOW- install wear plates with a trowel 


temperatures of 1250°R. and higher 


In addition, when vou use Penchlor 
Grid Linings vou can often design a 
less expensive wall section thus saving 
critical material by taking advantage 
of the wearing properties and resis- 
tance to thermal shock offered by 


this method 


For further information on this, ot 
other Penchlor 


write Pennsyly aniaSaltManufacturing 


Cement uses, 


Company, Industrial Chemicals 
Department, 1000 Widener Building, 
Philadelphia 7, Pa 


5 Important Advantages of Penchlor Grid Linings 


1. Replace more expensive high-alloy steels 
2. Fast “return to service’ — short curing time 


3. Long life. Penchlor Linings have been in 


service for over 3 years without extensive 


(To obtain more data ou advertised products see pade GOS) 


repoir. over twice the life of former 
linings 
4. Penchlor gains hardness while in service. 
5. Penchior offers total resistance to many 


corrosives. 
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aqueous corrosion The instrument 
finally selected as standard is illus- 
trated in Fig. 1. Essentially, it is a 
thin-walied section of tubing fitted 
over a solid steel rod. The thin wall, 
of carbon steel, permits rapid pene- 
tration by hydrogen. A measurable 
change in pressure with only a small 
accumulation of hydrogen is obtained 
by venting the annular space between 
tubing and rod to a pressure indi- 
cator. While providing the required 
sensitivity, the instrument is simple, 
rugged, of small size, and is econom- 
ical to build. 

The probe shown is fitted with a 
pressure gage. However, the same 
instrument is adaptable to continuous 
recording. The screwed tee and gage 
can be removed and a capillary tube 
brazed on, leading from a pressure re- 
corder directly into the !,-in. diame- 
ter vent hole in the rod. The device 
can also be modified to permit its in- 
sertion and withdrawal through a 
stuffing box while the vessel or pipe 
is under pressure. 


Tested for Leaks 


Prior to use, the hydrogen probes 
are tested for leaks, either by pres- 
sure testing with hydrogen at 100 psi. 
or by evacuation to about 0.1 mm. 
Hg., and observing any loss in pres- 
sure or vacuum after 24 hours. It is 
important that the probe be free of 
leaks, because the rate of hydrogen 
accumulation may be only a few mil- 
liliters per day. 

The volume inside the assembled 
probe is determined by applying two 
atm. of pressure and measuring the 
gas released when the pressure is re- 
duced to one atm. Knowing the vo!- 
ume of the probe and the area and 
thickness of the tubing wall, the test 
engineer can express the activity of 
an environment in empirical units, 
and thus he can compare probes 
which have slightly different dimen- 
sions. 

Experience with — the hydrogen 
probe has indicated that several days 
may be required for the instrument 
to become stable Thereafter the 
rate of pressure rise is closely re- 
lated to changes in processing condi- 
tions which influence hydrogen at- 
tack. The probe has proved useful in 
evaluating the severity of hydrogen 
activity before blistering or fissuring 
of the steel became apparent 


A Pre-Installation Test to 
Avoid Hydrogen Blistering 


of steel refinery 
A equipment in the form of hy- 
drogen blistering has now been recog- 
nized as an important problem by 
petroleum processing engineers. '! 

A pre-installation test for steel in- 
tended for service where hydrogen 
blistering might possibly be encount- 
ered was suggested recently by a re- 
search metallurgist with a large steel 
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OIL RECOVERED 


FROM REFINERY WASTE WATER 


py HARDINGE SEPARATORS 


Above) Part of the Hardinge in 
stallaticn of 11 recta gular clari 
fiers (oil separators) which remove 
about 300 barrels of heavy emul 
sion per day from 35,000 g.p.m. of 
refinery waste water at two Ohio 
refineries 


Right) Aerial view shows primary 
carfer in center with five second 
ary clarifiers on each side. The 
waste water enters through the cul 
vert in the center and the effluent 
with 95% cf oil removed flows 
out the canal at left 


300 Barrels Per Day Recovered 


With increased demands for better methods of handling re- 
finery waste water, systems using Hardinge Clarifiers as 
the primary separator have been gaining in popularity be- 
cause of the high recovery of oil from the waste water. In 
this Ohio installation, the effluent from the Hardinge system 
contained 80 to 85% less oil than the previous system. Our 


engineers will provide you with the facts that you require. 


HAR. G, 


‘COMPANY, INcloR PORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 


NEW YORK 17 @ SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO 1 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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ASSEMBLY 
POINTS 


SAN FRANCISCO 


The four sources of supply and 


service indicated above add 
another Foxboro plus value to the 
advantages of these unique process 
control valves. Each source is 
equipped to assemble Stabilflo 
Valves in a variety of sizes and 
materials to meet most specific 
needs .. . and staffed by expert 
application engineers and valve 
specialists. 


Keep the nearest source of Sta- 
bilflo Valves in the back of your 
mind when lining up new control 


OXBOR 


REG. VU. S. PAT. OFF. 


_to speed deliveries 
of STABILFLO VALVES 


DALLAS 


* 


valve applications or replace- 
ments. It’s a Foxboro plus value 
that counts in profitable plant oper- 
ation. Also get all the details on the 
following Stabilflo Valve features: 
1. 50 to 1 rangeability with equal 
percentage flow characteristics 
2. High lift V-Port: greater incre- 
ment of lift for a given change 
in air pressure...and increased 
accuracy of positioning 
3. Self-aligning, inverted-type 
motor — practically eliminates 


all sources of friction in motor 
action 


\ 


) AUTOMATIC 


High sensitivity of response 

5. High force-friction ratio—neg- 
ligible hysteresis 

6. Vibration resistant 

7. Rugged construction 

8. Easily reversed action 

9. Renewable seat rings 

Compare Foxboro Stabilflo Valves 

point for point with other valves: 

(1) perfect response to every 

impulse of the controller; (2) 

minimum maintenance; (3) un- 

equalled service. Write for Bulletin 

272-2. The Foxboro Company, 

2468 Neponset Avenue, Foxboro, 

Mass., U. S. A. Branch offices in 

principal cities. 


(To obtain more data on advertised products see page 908) 


| 
( * | 
ier x 
PITTSBURG! 
of 
CONTROL VALVES 
| 
880 a PETROLEUM PROCESSING, August, 1951 
i 


Plant Practices 


manufacturer Essentially an elec- 
trolytic test using sulfuric acid, it 
has now been described in greater 
detail for PETROLEUM PROCESSING 
readers by this same engineer: 
the particular test 
not a standard test or a specification 
used generally in the industry, but is 
merely an arbitrary method of deter- 
mining how severe blistering might 
be on material intended for zinc plat- 
ing 
“The electrolyte solution contains 
15 to 20°% by weight sulfuric acid 
(13.4 to 17.7° Be.) Descaled speci- 
mens are made the cathode in the 
electrolyte and the test is run for 
six hours at a current density of 10 
amps. sq. ft. The temperature is 
maintained at 100 to 120° F. Under 
such conditions all specimens show 
some very light blistering which 
would be considered normal. Certain 
lots of material, however, are found 
to be subject to severe blistering and 
fissuring under these testing condi- 
tions and are, therefore, not consid- 
ered for zinc plating applications. 
“While such a test is not actually 
related to the refining industry, we 
mentioned it previously‘ since it 
showed that certain lots of material 
varied from others in susceptibility 


to blistering by hydrogen. This would 
correspond with similar observations 
in the recent paper'+) which showed 
marked differences even between two 
adjacent plates in the walls of some 
equipment. We do not feel qualified 
to say whether such a test would be 
applicable in this case, but mentioned 
it because it might suggest some 
possibilities in regard to controlling 
this refinery corrosion problem.” 


References 
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What's Your Experience? 


If any PETROLEUM PROCESSING read- 
ers have had any experience with this 
type of test in fighting hydrogen blis- 


tering, your Plant Practices Editor 


would be pleased to learn the details 
so they might be passed on to others 
in the industry. 


Fast Size Adjustment on Can Filler 


ADJUSTING SCREW. 


HALF ROUND STRAPPING 


5-QUART CAN 


1-U.S. GAL CAN 


Quick changeover method for can-filling machine 


HE simple technique, shown in 

the accompanying sketch, for 
changing a can filling machine from 
handling 5-qt. to 1-gal. containers has 
provided a saving of about 96°) in 
labor costs at Socony-Vacuum Oil 
Co.'s Paulsboro, N. J., refinery. 

A changeover from the larger to 
the smaller can in filling operations 
occurs quite frequently in packaging 
procedures. Normally it has required 
32 man-hours since it involves chang- 
ing all can guides, twister guides, and 


balance beams from the cable convey- 
or to the filling machine. In the new 
and improved method illustrated, the 
top guide rail has been made adjust- 
able to a height difference of 2 inches 
sufficient to accommodate the two 
different size cans The entire ma- 
chine can be changed over in a mat- 
ter of 1', hours, for a saving of 30'. 
hrs. 

The scheme was adopted as a re- 
sult of a suggestion by Paulsboro em- 
ploye Paul L. Jessup. 
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The sulfur content 
of oils, waxes and 
greases is an impor- 
tant measure of the 
value and quality 
of the product. 


Whether the de- 
sired sulfur content 
be high or low, it 
is necessary to 
know exactly what 
amount is present. 


The combustion 
method offers a 
rapid and sure 
means of determin- 
ing sulfur in the 
wide range of per- 
centages and ma- 
terials encountered 
in the oil and 
grease field. 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis 
can be made in less than five minutes. 


Carbon determinations on organic com- 
pounds are being 
made in as little as 
two minutes with the 
Dietert-Detroit No 
3003 Carbon Determ:- 
nator. 


This method can be 
applied to any petro- 
leum product. One 
example of the use- 
fulness of this method 
is the analysis of 
cracking catalyst for 
carbon content. 


Leading oil com- 

panies” are taking 

m advantage of these 

versatile, time-saving 

determinators. Write 

to Dept. P-3 for de- 

tailed information on 

how you can apply 

rapid carbon and sulfur analysis to your 
problems. 


\ THE SHELL O1L COMPANY 
“Two typical wsers— | THE PURE OIL COMPANY 


CONTROL EQUIPMENT 


9330 ROSELAWN «+ DETROIT 4, MICH. 
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Atlas Protective Coatings are solutions 

f top quality synthetic resins espe- 
cially chosen for their outstanding 
resistance to corrosive attack. Atlas 
has developed a complete line of 
formulations each specifically designed 
tor a definite service 


ZEROK 101 

A general purpose polyvinyl coating 
ZEROK 110 

A specially designed styrene copolymer 
based coating, for use on concrete and 
andblasted metal 


ALKALOY 550 
Polyfurfury! alcohol resin based coat- 


ing, especially good for solvents as 
well as acids and alkalies 


NEOBON 

A room temperature cured, neoprene 
based coating, designed for abrasion 
as well as chemical resistance 


jucts Co. also manufacture 
osion resistant linings 


Over a half century of service 


MINERAL PRODUCTS COMPANY 


MERTITOWN, PA HOUSTON, TEXAS 


Plant Practices 


Tank Insulated in Four Steps 


HE application of insulation and 

a weatherproof finish on an out- 
door storage tank in a Midwest plant 
illustrates the four steps in an ef- 
fective technique for insulating large, 
cylindrical vessels. 

In the picture above, a tank which 
is to contain liquid at 270 F., is 
being insulated with 1',-in. thick, 
mineral wool blankets, in 24 x 48 in. 
sections, covered with expanded met- 
al lath on one side, and wire netting 
on the other. The tour steps are 
shown, from bottom to top: 

1) Mineral wool blankets, metal 
lath covering on the outside, are be- 
ing tightly butted together and se- 


(To obtain more data on advertised products see page 908) 


cured to the tank by 1-in. galvanized 
iron bands encircling the tank on 9- 
in. centers 

2) A single *,-in. layer of insulat- 
ing cement is trowelled into the met- 
al lath covering 

3) The 1-in. mesh wire netting is 
stretched over the dry cement. 

4) A coat of asphalt mastic, '\ in. 
thick when dry, is trowelled into 
the wire netting and smoothly sur- 
faced to finish the operation. 

The method is designed to main- 
tain tank contents temperature un- 
der all weather conditions with a min- 
inum of maintenance and repaid. 

Industrial Mineral Wool Institute 
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VERSATILITY 


Design of plugs 
and bodies permits 
easy reversing in 
field. Simply in- 
vert body and plug 
and reattach. No 
extra parts or 
complicated ad- 
justments re- 
quired. Valve 
travel indicator 
plate is etched on 
both sides and 
need only be 
turned over when 
inner valve action 
is reversed 


* Compare the Versatility of 


this valve with that of any 
other wide band proportional 
type . . . for instance, the easy 
meee of the plugs in the 
eld. 


Then check the other features of 
the valve . . . the Specially De- 
signed Diaphragm, the Duplex 
Stem Guide, the One-Piece 
Bonnet, the Packless Bellows 
Seal, the Safety Stem Lubricator, 
the wide variety of discs to meet 
the most exacting process re- 
quirements. 


Your comparison will prove that 
the Honeywell Series 700 has all 
of the features you look for in a 
fine valve. 


It’s available in a wide range of 
styles and sizes. For detailed in- 
formation, write for a copy of 
Bulletin 700-2 or call in your 
local Honeywell engineer . . . he 
is as near as your phone. 
MINNEAPOLIS-HONEYWELL 
REGULATOR Co., Industrial Divi- 
sion, 1910 Windrim Ave., Phila- 
delphia 44, Pa. Offices in more 
than 80 principal cities of the 
United States, Canada and 
throughout the world. 


New Bulletin 750, 
“Control Valve Sizing Data” 
is now available 


VALVE PRODUCTS 
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PRECISION Wet Test Gas-Flow Meters are reliably 
accurate within 2 of 1% under normal conditions, 
each proved against standard before shipment. Full- 
inch diam. gauge, built-in leveler, choice of contact 


metals, range of capacities. Thousands in constant use 


PRECISION-Saybolt Viscometer (A.S.T.M. D88) 
gives greater accuracy by permitting full concentration 
by operator, freed from concern over “mechanics”; 
control to 0.05'F. Stainless steel exterior, fire-safe, 


continuous duty. Other models for different types 


proving better, longer performance. Bulletin 7-110 heat, higher temperatures, etc. Bulletin 7-705 


Among the 3,000 Precision products —‘‘utility’’ items to 
highly specialized apparatus—are other instruments to 
make your work easier, surer, more economical. Probably 
some of your equipment warrants replacement, doubtless 
you can use additions... 


or 
val Problem, Our indivig. 


"+ + foday, 


Precision Scientific Company 


3737 W CORTLAND STREET—CHICAGO 47 


* EINEST Research and Production Control Apparatus 


NEW YORK . PHILADELPHIA . ST. HOUSTON SAN FRANCISCO 
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Laboratory Practices 


New gravimetric method for analyzing exhaust gas in jet engine tests devel- 
oped and used by Bureau of Standards 


Jet Engine Efficiency Test 


Gravimetric method for analyzing exhaust gas 


A CCURATE data on the efficiency 
of the combustion process in jet 
engines can be provided by a gravi- 
metric method of exhaust-gas analysis 
developed recently by Fillmer W. 
Ruegg and Carl Halpern of the Na- 
tional Bureau of Standards. 

Fuel burned in jet combustion 
chambers releases energy which is 
converted either to thrust, to shaft 
horsepower, or to both, depending 
upon the type of installation. Com- 
bustion efficiency therefore has a 
direct bearing on the over-all effi- 
ciency of the engine. While the com- 
bustion efficiency can be calculated 
from observations of the temper- 
atures and rates of flow of air, ex- 
haust gas, and fuel, it is often’ dif- 
ficult or impossible to make suffi- 
ciently accurate measurements of 
these variables. 

Common methods of gas analysis 
have also proved unsatisfactory for 
this purpose because the fuel is 
burned with so much excess air that 
the concentration of the products of 
combustion is very low. To provide 
a more effective means for studying 
jet combustion efficiency, NBS under- 
took to develop a reliable method of 
exhaust-gas analysis. Because analysis 
by weight gives precise results for 
small quantities, gravimetric meth- 
ods were applied to this problem. 

The new method aims primarily to 
determine the efficiency of the com- 
bustion rather than to identify all 
constituents. Essentially, it involves 
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1) the determination of the products 
of complete combustion water and 
carbon dioxide, present initially in the 
sample—and 2) the determination of 
water and carbon dioxide obtained by 
oxidizing any combustibles remaining 
in the sample. All the water and CO, 
initially present in the partially 
burned exhaust gas are first removed 
separately by absorption on solid re- 
agents. The combustibles remaining in 
the gas are then burned completely in 
a quartz combustion tube, and the 
water and CO, thus formed are select- 
ively absorbed as before. From the 
weights of water and CO, collected 
before and after complete combus- 
tion the combustion efficiency of the 
jet engine can be calculated, using 
the following equation: 
Ww 1.50W 
n, 1 . 
Ww 1.50 W, 
where: n, combustion efficiency 
Ww, wt. of CO, determined 
by burning combust- 
ibles in exhaust 


Ww, wt. of water obtained 
from the unburned ma- 
terial 

Ww sum of the wts. of CO 


originally in the sample 
and that obtained from 
the combustibles 
Ww wt. of water originally 
in the sample plus wt. 
of water from the un- 
burned material 
While W,, W,, and W, are experi- 


mental values, W, is calculated from 
the total weight of CO, collected in 
the absorption bottles. Before sub- 
stitution in the equation, W, is cor- 
rected for the CO found to be present 
in the sample 

The apparatus for the NBS gravi- 
metric method is shown schematic- 
ally in the diagram. A sample of 
exhaust gas from the 16-liter, stain- 
less steel sample container M enters 
the analysis section of the apparatus 
through the three-way stopcock N. 
It first passes through the cold trap 
O, kept at —78° C., and then through 
absorption bottles 1 and 2, where 
water and CO, are absorbed. Bottle 
1 contains drierite and phosphorus 
pentoxide, separated by asbestos; 
hottle 2 contains ascarite and phos- 
phorus pentoxide, separated by asbes- 
tos. Hydrocarbons, which would 
otherwise be adsorbed on the sur- 
face of the reagents used to absorb 
water and CO,, are condensed and 
remain in the cold trap 

The remaining gases enter the 
quartz combustion tube S containing 
copper oxide at 1000°C., and sur- 
rounded by electric heaters Q and 
R. Here combustibles such as CO, 
H,, and CH, are oxidized to water 
and CO, which in turn are absorbed 
in bottles 3, 4, 5, and 6. Bottles 3 
and 5 contain anhydrone and phos- 
phorus pentoxide, separated by asbes- 
tos: bottles 4 and 6 contain ascarite 
and phosphorus pentoxide, separated 
by asbestos. 

The condensate in the cold trap O 
is then volatilized by gentle heating 
and flushed into combustion tube 8 
by a stream of dry, CO,-free air 
This flushing air is supplied by the 
apparatus at the upper left, consist- 
ing of a source of compressed air (at 
A), a control valve B, a jar of activ- 
ated alumina C, a mercury manome- 
ter D, a quartz combustion tube E 
containing copper oxide wire, an elec- 
tric heater F, and a series of absorp- 
tion tubes J, J. and K. After com- 
plete combustion of these fuels, the 
resulting water and CO, are collected 
as before. The weights of water and 
CO. collected both before and after 
the combustion are obtained separate- 
ly. In addition, a small portion of the 
sample is analyzed for its CO content 
by use of the NBS Carbon Monoxide 
Indicator. Rate of gas flow is deter- 
mined by the flow meter U 

In studies of this method at the 
3ureau of Standards, several samples 
of known composition, containing 
substances typical of actual exhaust 
gas, were prepared and analyzed. 
Agreement between combustion ef- 
ficiency calculated from the known 
ecmposition and from the analytical 
dala was excellent. In fact, in one 
large series of analyses, the combus- 
tion efficiency calculated from the 
analytical data agreed within one 
per cent with that obtained from 
heat and flow measurements of the 
actual combustion chamber. 
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REDUCE ANTIOXIDANT 
REATING 


Gasolines vary in their response to antioxidants. That's why Du Pont not 
only makes several types of antioxidant, but also supplies complete technical 
service in connection with their use. 


THE DU PONT LABORATORIES, for example, have had many years of valuable 
experience in working with refiners on their antioxidant treating problems. 
They will be glad to evaluate your gasoline to determine the most effective 
antioxidant for your particular stock. In many cases, their recommendations 
have resulted in substantially lowered treating costs. 


IN ADDITION, Du Pont technical representatives are available to you for at- 

the-plant assistance. Because of their special training and wide experience, 

these men are prepared to help you solve any additives problem economically. 

MANY YEARS OF MANUFACTURING EXPERIENCE have gone into the develop- 

ment of Du Pont Antioxidants. Since the early 20's, the extensive research 

tacilities of Du Pont have been working closely with the Petroleum Industry Chemical section of one of the 
on antioxidant improvements. As a result, you can always depend on Du Pont five Du Pont District Laboratories. 
Antioxidants for uniform quality and low-cost efficiency. 

3 CONVENIENT SHIPPING POINTS—Du Pont Antioxidants are available from 

warehouses in Houston, Texas; Los Angeles, Calit.; and Wilmington, Del. 


NOW AVAILABLE 
AT NEW LOW COST! Better Things for Better Living 
The price of all Du Pont + + + through Chemistry 
Antioxidants has recently 
been reduced . . . Write 


May 


|. DUPONT DE NEMOURS & COMPANY (INC.) 
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By PETER J. GAYLOR 


Editor, Technical Survev" 


Details on Reforming with Platinum 
Revealed in New Atlantic Patent 


Cy (SOMER YIELD 


ECENT shortages in the benzene 

supp.y and demand for high oc- 
tane aviation fuel have initiated work 
toward development of a 
which will produce these materia's in 
quantity in one step. Universal Oil 
Products Co. already has installed a 
number of Platforming plants which 
essentially employ reforming in pres- 
ence of a platinum catalyst. Atlantic 
Refining Co. also announced the devel- 
opment of a platinum catalytic re- 
forming operation and already is in- 
stalling commercial units. One of At- 
lantic’s patents was just issued and 
contains considerable information on 
the process 


process 


This patent (U. S. 2,550,531) dis- 
closes that the petroleum hydrocar- 
bons which are usually reformed are 
mixtures of paraffinic hydrocarbons 
having mainly straight chain or 
slightly branched chain structures, as 
well as cyclic compounds, particularly 
cyclohexanes, together with varying 
proportions of aromatics. To obtain 
the best results in reforming such 
mixtures, it is desirable to produce 
maximum isomerization of the par- 
affins to increase branching, iso- 
merization of alkylceyclopentanes 
to cyclohexanes, and dehydrogen- 
ation of the cyclohexanes to 
aromatics, together with selective 
cracking of the high molecular 
weight paraffins which are liquid at 
ordinary temperatures, and dehydro- 
cyclization of the paraffins to aroma- 
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Fig. 1 Yield- 
conversion rela- 
tionship with 
platinum reform- 
ing (Atlantic Re- 
fining Co. US 
2,550,531) 


Fig. 2--Effect of 
catalyst surface 
area on reform- 
ing temperature 
required for 
maximum isomer 
Vield (U.S ? 
531) 


tics. At the same time, it is desirable 
to Keep at a minimum the demetha- 
nation of the paraffins during isomeri- 
zation, or hydrogenation of aromatics 
to naphthenic hydrocarbons and indis- 
eriminate or uncontrolled cracking 
particularly of the paraffins. 

All reactions during reforming ar 
reversible, depending on the various 
equilibria involved. The reversal of 
the dehydrogenation reaction of the 
cyclo compounds to aromatics takes 
place most readily, while the reversal 
of the cracking reaction is most diffi- 
cult, particularly if carbon is formed 
during the cracking 

The isomerization of the paraffins 
is one of the important factors in re- 
forming. During isomerization, me- 
thy] and some ethyl groups are shift- 
ed from the straight chain to side 
chain positions, and this shou!d be 
done with a minimum of demethana- 
tion and carbon production. The car- 
bon to carbon bonds, instead of be- 
ing broken, are merely put under a 
strain, in which condition, particu- 
larly when catalyst is present, they 
shift to the side chain position to 
produce an isomer in which the car- 
bon atoms are more centralized, as 
compared to a straight chain com- 
pound. 

Still another important series of re- 
actions is the isomerization of alkyl 
cyclopentanes to cyclohexanes fol- 
lowed by dehydrogenation of the lat- 
ter, together with those originally 


New Developments 
in Processes 
and Products 


present in the mixture, to aromatics 
An additional means of forming aro 
matics is the dehydrocyclization of 
acyclic paraffins. These reactions re- 
sult in an increase in the anti-knock 
characteristics of the reformed pro- 
ducts since the octane rating of aro- 
matics is very high compared to that 
of the saturated cyclo compounds. 

Selective cracking of the long chain 
paraffins into low boiling fractions 
particularly when the charging stock 
contains components boiling above 
about 400 F., is also important both 
because such lower boiling  frac- 
tions, by virtue of their lower mo- 
lecular Weights, higher octan 
numbers and because such lower boil 
ing components may be further in- 
creased in anti-knock value by the 
above described reactions 

The isomerization, however, should 
be accomplished with a minimum of 
demethanation and carbon deposition 
both because demethanation reduces 
yields, and carbon deposition affects 
catalytic activity, further reducing 
yield. The presence of hydrogen dur- 
ing the reforming decreases the de- 
methanation reaction and, when a 
carbon to carbon bond is broken (as 
when the higher molecular weight 
paraffins are cracked, or when a 
methyl or ethyl group is broken off 
the paraffin) the hydrogen saturates 
the carbon and, in the case of the 
ethyl or methyl groups, forms the 
corresponding gas and thereby greatly 
reduces carbon deposition 

In the Atlantic patent, the discov- 
ery is reported that a silica-alumina 
catalyst, having a particular surface 
area, and impregnated with platinum 
or palladium, displays a maximum 
isomer yield from open chain paraf- 
fins during the catalytic 
of these 
catalyst 


reforming 
compounds with such a 


It was also discovered that the 
maximum isomer yield obtainable with 
such catalysts having certain sur- 
face areas is extremely sensitive to 
temperature, when the surface area 
of the component, upon which the 
piatinum or palladium is deposited, 
is greater than about 65 sq. meters 
per gram of component. With sur- 
face areas smaller than this value, 
the catalyst is substantially insen- 
sitive to temperature in so far as ob- 
taining maximum isomer yield is con- 
cerned. The change in sensitivity to 
temperature is claimed to be so great 
at a surface area of about 65 sq 
meters per gram of component, as 
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handles 
for 2'4 years! 


This HASTELLOY Alloy Condenser 
is still on the job 


in 1-10% Acid Solution 


This condenser. made of alloy B. shows no 
signs of corrosion after two and one-half years in a vacuum 
for the distillation of hydrochloric acid. Sinee it was 
installed. the unit has been in operation two to three days 

a week. eight hours a day. handling a dilute solution of the 


of bvdrochlorie acid are made from 'o-in. diameter. [6- corrosive acid at temperatures up to the boiling point. 
gage welded tubing of alloy B. The end disks. alloy Bis one of the few commercially avy ail- 
whieh are in. thiek by 7 in diameter. are also of ‘ 
able materials that can handle boiling hydrochloric acid 
the nichkel-base alloy, 
one of the most severely corrosive agents known te the 
bow complete information. write 


HASTELLOY for the booklet. chemical industry. Alloy Bois available in’ all) standard 


Hasrerioy High-Strength. wrought forms and can be fabricated by most) commen 
Nickel Biase Resistant methods. Pwo additional alloys. designated a= 
Tt data on the 
DD. are also available for handling other highly cor- 
properties. avathable forme. and 


labrieating techniques for all three rosive chemicals. such as sulphurie acid and certain strong 


grades of alloy, ovidizing agents. like ferrie chloride and wet chlorine. 


Haynes Stellite Company 
A Division of 
YN 7 S Union Carbide and Carbon Corporation 
UCC] 


TRADE MARK General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago — Cleveland — Detroit — Houston 
los Angeles—New York—San Francisco—Tulsa 


"‘Hastelloy” and “Haynes” are trade-marks of 
Union Carbide and Carbon Corporation 
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Processing Patents 


to be of critical importance in the 
reforming of hydrocarbons 

By controlling the surface area of 
the catalyst, high isomer yields at 
high temperatures can be accom- 
plished during reforming, regardless 
of pressure, since isomerization is in- 
dependent of pressure, which permits 
use of high reaction temperatures 
favoring maximum production of aro- 
matics. Also, because of this, higher 
hydrogen partial pressures at higher 
pressure may be used to reduce the 
amount of demethanation and carbon 
deposition, thus further contributing 
to the high yield of high octane prod- 
ucts and increased life of the catalyst 
without regeneration 

At surface areas of 10 sq. meters 
per gram of silica-alumina component 
and below, the activity of the catalyst 
drops off rapidly, so that surface 
areas of from 10-65 sq. meters per 
gram of component should be used. 
This component mixture is impreg- 
nated with platinum or palladium in 
amount of 0.01-2.5°; by weight of 
the final catalyst. Reforming of the 
gasoline fraction with such catalyst 
is carried out at 600-1000" F., at 100- 
1000 psi. and at an hourly liquid space 
velocity of 0.1-10, in presence of 1-20 
mols of hydrogen per mol of hydro- 
carbon 


An important feature of the in- 
vention is the low surface area com- 
ponent upon which the platinum is 
ieposited, which has some activity to 
catalyze cracking, but at a low rate 
compared with the high surface area 
catalyst used in cracking. This com- 
ponent may be a natural aluminum 
silicate or activated clay, such as 
Super Filtrol. The catalyst may con- 
tain 20-95°> by weight of silica with 
the remainder alumina, and may 


be in the form of beads or granules 


The surface area is adjusted before 
lepositing the platinum by steaming 
the silicate at 900-1400 F. for 50-100 


The platinum may be applied in the 
form of an aqueous solution of chloro- 
palladic acid, and the mixture is dried 
and treated with hydrogen to reduce 
the chloride to the metal and to 
activate the catalyst. Spent catalyst 
may be reactivated by burning off 
the carbonaceous deposits at 900- 
950 F., starting with a gas contain- 
ing about 2°, oxygen and gradually 
increasing the oxygen so that pure 
air is passed over the catalyst at the 
end of the regeneration period. How- 
ever, it is important that the regen- 
eration temperature should not ex- 
ceed 1000° F, since it would impair 
catalytic activity. 

With this process, it is possible to 
obtain from petroleum distillates, par- 
ticularly gasoline fractions, yields of 
88-90% or higher, having Motor 
Method clear octane numbers of 71- 
74 or higher. 

Fig. 1 is a plot of yield of isomer- 
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ized C. hydrocarbons vs. conversion surface area of the corresponding 
of the normal C_ fraction. In this catalysts. It will be noted that the 
connection, the patent points out that right hand portion of the curve is 
each catalyst of a particular surface flat and has a very low slope while 
area (in this case one with an area the left hand portion is extremely 
of 425 sq. meters per gram being the steep, and that the rate of change 
example) exhibits a maximum yield of slope of the curve increases rapidly 
of isomerized hydrocarbon with re- at about a value of 65 sq. meters per 
spect to conversion of the normal C gram 

fraction. In Fig. 2, curve H is a Results are given to indicate flex- 
plot of reaction temepratures for ibility of the catalyst in reforming 
isomer yield maxima of the family hydrocarbons by virtue of its reduced 
of curves of which curves A and B sensitivity to temperature at low sur- 
of Fig. 2 are representative, vs. the face areas of the cracking component 


FIGURE YOUR TUBING 
BY THE FOOT...YOULL 
FIND ALUMINUM 
GOES 3 TIMES 
FARTHER 


Every pound of Alcoa Aluminum Tubing gives you 3 times as 
many feet as other corrosion resistant metals. It’s easy to form 
and flare, comes in lengths up to 500 feet. Aluminum tube 
fittings are made by nationally known manufacturers. 


Give Alcoa Tubing full consideration in your planning for 
reduction of instrumentation costs. 


Due to rearmament, aluminum is not available for 
unrestricted industrial use. However when tubing is 


used, extensive engineering and planning are often re 
quired, This advertisement is intended as an aid to 
your planning. For facts on Alcoa Tubes, write for 
Alcoa's booklet, “Instrument Lines of Alcoa Aluminum” 
— illustrated, crammed with facts! Address: Atuminum 
Company oF America, 840H Gulf Bidg., Pittsburgh 19, Pa. 


ALCO. 


(To obtain more data on advertised products see page 908) 


You buy tubing by the // Wa 
but you use it by the | || 
: | | 

\ 

ows 
| 
889 


SAVED 10% IN STEAM COSTS 


In This Plant Nicholson Traps 


Chief Engineer H.F.D. stated, after Nicholsons replaced mechanical 
traps in his plant: ‘Saving in steam waste cut our fuel cost at least 
10%. Yet application temperatures were up 30 -40°. And relief of 
all air binding effected faster warm-up.” 


Operate on lowest temperature differential; 2 to 6 times average 


drainage capacity; maximum air venting. For other advanced Nichol- 
son features send for Bulletin 450. 


Type B 
BULL. 450 
Type AU 
or See 
5 TYPES FOR EVERY APPLICATION, process, Sweet's 


heat, power. Sizes ‘4° to 2”; pressures to 255 
Ibs. Type A 


W.H. NICHOLSON & CO., 215 Oregon St., Wilkes-Barre, Pa. 


Sales and Engineering Offices in 53 Principal Cities 


~ 
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An EASIER WAY 
To Remove Packings 


Ze DURA HOOKS 


Rugged. flexible. hand-tools that “work around corners” 


* All Steel 
for removing old packing from stuffing boxes. They Flexible 
SAVE TIME put an end to fussing and cussing shaft 
improves your manpower efficiency. WRITE FOR DURA Tempered 
HOOK Bulletin DH PP covering SIZES and PAICES toot toot 
it 


DURAMETALLIC 
KALAMAZOO 


CORPORATION 
MICHIGAN 
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and to show that the cata'yst permits 
reforming of hydrocarbons to obtain 
high yie.ds of a reformed product 
of high anti-knock characteristics. 

The broad claim of the patent 
covers a process for reforming a pe- 
troleum distillate fraction boiling 
within the gasoline-kerosine range to 
increase the anti-knock value thereof, 
comprising subjecting the fraction to 
contact, at reforming conditions, in 
the presence of hydrogen with a 
catalyst comprising a cracking com- 
ponent and a metal from the group 
consisting of p!atinum and palladium, 
said cracking component comprising 
silica and alumina and having a sur- 
face area in the range of about 10-65 
square meters per gram of said com- 
ponent 

Incidentally, there has been con- 
siderable work done in the past, 
particularly by Russian workers, on 
the reforming of pure hydrocarbons 
with platinum and palladium cata- 
lysts, and it is surprising that none of 
these articles was cited by the Patent 
Office against the application 


Benzenoid Compounds Used 
In Sweetening Distillates 


PATENT issued to Standard Oil 

Development Co. S. 2,652,- 
399) discloses a method of sweeten- 
ing sour petroleum distillates having 
end points not higher than 750° F 
and containing mercaptans, by add- 
ing to the distillate a small amount 
of benzenoid compound such as amine 
or phenol, and then contacting the 
distillate blend with a_ catalytic 
amount, no more than 5‘; by volume, 
of an alkali metal hydroxide solution, 
while adding a sufficient amount of 
mild oxidizing agent to convert the 
mercaptans to disulfides. Among the 
benzenoid compounds suggested are 
hydroquinone, pyrogallol, parapheny- 
lene-diamine and so forth. The alka- 
line solution is preferably of 30-50 
3aume and the preferred temperature 
range is 70-95° F. It is apparently de- 
sirable to remove hydrogen sulfide 
Oxygen is used as the oxidizing agent 
Results show reduction in copper 
numbers from 40 to 8-10 


Xylenols Aid Desulfurization 
Of Heavy Fuel Oils 


ECAUSE mercaptans present in 

heating oil boil within the range 
of the oil and thus are of high mole- 
cular weight, they are not as readily 
extracted with caustic-methanol so- 
lutions as are lower boiling mercap- 
tans. In U. S. 2,549,052 Universal Oil 
Products Co. proposes to improve the 
extraction of such mercaptans by 
contacting the oil with an alkKali-sol- 
vent solution containing heavy xylen- 
ols. The heavy hydrocarbon oil is con- 
tacted with a reagent solution con- 
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This Solexol Unit, designed and constructed 
by The M. W. Kellogg Company, for Lever 
Brothers Company, is completely equipped 
with Hammel-Dahl Control Valves. 


HAMMEL-D AHL COMPANY. 


43 RICHMOND STREET, PROVIDENCE 3, R. t., U.S. 
BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND» DETROIT 
KINGSPORT, TENN. "LOS ANGELES NEW ORLEANS © NEW YORK 


KANSAS CITY 
FRANCISCO SEATTLE ST. LOUIS SYRACUSE TOLEDO TULSA WILMINGTON, DEL. 
In Canada, Railway & Power Engineering Corporation, Ltd. 

(To obtain more data on advertised products see page 908) 
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Processing Patents 


taining an aqueous solution of caus- 
tic of 35-50° Baume, about 29-40 
volumes of methanol per 100 volumes 
of aqueous solution, and about 2-20 
volumes of heavy xylenols per 100 
volumes of aqueous solution. The 
treated oil is separated from the re- 
agent solution, and the latter is regen- 
erated and recycled 

Comparative tests on a sour West 
Texas heating oil containing 0.08% 
mercaptan sulfur and 0.81% total sul- 
fur showed a reduction in mercaptan 
sulfur to 0.0175°% with a 5-stage 
batch extraction using caustic-meth- 
anol, to 0.0077°% when phenols are 
used with the caustic-methanol, and 
to 0.0018, when heavy xylenols are 
employed 


Patents Issued in June 


The following classified listing 
gives the patent number, patenter 
or assignee, and @ brief descrip- 
tion of all patents believed to be 
of interest to the petroleum proc- 
essing industries, as contained im 
the Official Gazettes of the U.S 
Patent Office for June 5, 12, 19 
and 26, Vol. 647, Nos 1-4. 
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Brakes Relined with a ‘BANG’ 


New Du Pont explosive rivets save 
time and money in relining brakes 
his saving is especially important to 
trucks that 
give brakes real punishment 
Formerly, relining necessitated re 
moving the brake shoes 


operators of heavy-duty 


nveting on 


new linings, and reinstalling them 
Now, in most cases, the job can be 
done with Du Pont explosive rivets 
without removing the brake shoes 


from their anchor phate s. The saving 


is about 50 per cent of the former 
over-all cost of replacing linings 

And explosive rivets outperform 
conventional rivets set by hand, as 
Also 


road tests show that linings fastened 


proved by dynamonieter tests 


the new way are tree trom objection 
abk “brake al It 
time on the road and less time in the 
shop for equipment regularly hauling 
loads on a ‘round-the-clock scheduk 


for the Petroleum Industry 


The ability to smell is one of the five 
senses on Which we depend for knowl- 
edge of our environment. Because a 
vast number of things are slightly vola- 
tile, they betray their presence and 
character by odor in the air we breathe. 
This is particularly true with many 
products derived trom petroleum, 

Recently the Du Pont Company, 
working with petroleum technologists. 
developed a line of “Alamask” odorants 
which are finding applic ation by the 
petroleum industry. These odorants are 
generally designed to impart a clean 
odor without resorting to floral, sweet, 
or fruity pertuming. They serve well 
in covering the intense odors of some 
grades of mineral spirits, or the sulfu- 
rous odors which may be present in 
types of cutting Some 
grades of spray oils and heater oils 
which have objectionable odors are im- 
proved by the addition of the proper 
“Alamask” odorant. 

The Du Pont “Alamask” odorants for 
petroleum products are oil soluble. 
They possess high odor coverage val 
ues. As little as one pound of a selected 
“Alamask” was reported valuable in 
reodorizing nine thousand gallons of 
+2 type fuel oil. In another instance, 
one pound of “Alamask” gave a neu- 
tral odor to seventeen thousand gallons 
of selected thinner. 


Various oils. 
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PETROLEUM CHEMICALS DIVISION 


One of a Series of Interest to the Petroleum Industry 
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Du Pont Gives Representatives 


Thorough Training to Assist Refiners 
TAILOR-MADE PROGRAM COVERS MANY MONTHS 


How can a Du Pont Field Representative be most helpful to refiners and 
marketers of petroleum products? That question led to the development of 
an intensive training program in the Petroleum Chemicals Division. 


Trainees receive much valuable instruction in lecture rooms as a supplement to practical experience 
gained in TEL manufacturing areas, in laboratories and in the field. 


As a result, when a Du Pont rep 
resentative calls at your refinery or mar 
keting office, he is prepared to help you 
solve many problems concerning TEL 
and other petroleum additives. His 
services include merchandising 
aids intended to supplement your own 
marketing program. 

To prepare prospective representa 
tives for this important work, each gous 
through a specialized training pro 
gram, lasting from 6 months to a vear 
Each prospect is carefully selected for 
the job. Almost all hold engineering 
degrees. Many have had vears of ac 
tual refinery experience. The training 
program is adjusted to meet the indi 
vidual requirements of each man. 

First of all, the new prospect goes 
to work in the main office at Wilming 
ton. As he progresses he studies techni 
cal literature . . . familiarizing himsell 


also 


“Alamask” odorants are designed by 
Du Pont’s Fine Chemicals Division to 
give better sales appeal to petroleum 
products at low cost. The odor of a pe- 
troleum product, when pleasant, may 
prove of considerable sales value. 


with all phases of the development, 
manufacturing, safe handling, distri 
bution and application of tetraethy] 
lead compounds and other additives 

lo thoroughly learn the TEL manu 
facturing process, the trainee spends 
considerable time in the manufacturing 
area, Step by step, he studies each 
phase of manufacturing. He works on 
quality control roblems, practices sate 
handling, helps at the turnaces, studies 
the ethylation process, He even be 
comes familiar with shipping details. 

At-the-plant work in the manufac 
ture of dyes, grease stabilizers and anti 
oxidants is also part of his program. 
He gets a thorough background on raw 
materials, processes, and equipment 
mseqd, 

Satety is stressed throughout the 
training period. Each man becomes 
jualified to supervise tank entries end 
tank car unloadings. He also masters 
the safe technique for handling TEL 
in drums. So thorough is a Du Pont 
representative's safety background that 
he is able to render valuable service to 
refiners in helping to train their own 
blending personnel. 


fo gain a well-rounded working 
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Thorough Training 


knowledge of the Du Pont research ac- 
tivities helpful to refiners, each trainee 
participates in the work under way at 
the Petroleum Laboratory. The trainee 
given a brief indoctrination 
course in refiners processes. 

Working with the sales promotion 
departine nt. the trainee learns how to 
best apply his knowledge to the varied 


is also 


problems ot individual refiners and 
marketers. How to demonstrate fuel 
performance with a test car... how 


to make dealer meetings successtul 

these are but a few of the services 
he learns to pertorm. Two weeks spent 
in the New York Office familiarize him 
with district office operation 

Direct knowledge of the customer's 
own operations is important, too, Tray 
eling with an experienced representa 
tive. the trainee has the opportunity 
to meet refiners personnel and discuss 
their work with them. 

Through this program, Du Pont is 
constantly increasing the manpower 
behind its services... making it more 
valuable to refiners and marketers. 


PETROLEUM CHEMICALS DIVISION 


NEWS 


Supervisor of Operations 
also Directs 
Instruction of Trainees 


In addition to being supervisor of op- 
erations for the Petroleum Chemicals 
Division, B. Gardner Crane directs the 


New Data on Engine Deposits 
Presented by Du Pont Engineer 


“Possible Mechanisms By Which Com- 
bustion Chamber Deposits Accumulate 
And Influence Knock” is the title of a 
paper presented at the SAE Summer 
Meeting at Fren h Lick, Indiana by L. 
FF. Dumont of the Du Pont Petroleum 
Laboratory. 

It is thought that the new data pre- 


This figure appeors in the paper, ~ Possible 
Mechanisms By Which Combustion Chamber 
Deposits Accumulate And Influence Knock.” In 
the paper it is reproduced as o cross-se 
50 times enlarged, of piston top deposit show 
ing a new technique for examination and 
evaluation of the effect of combustion chamber 
deposits on knocking characteristics. 


ction 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


@ Wilmington 98, Delaware 


Petroleum Chemicals Division 


A-223) 
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sented by Mr. Dumont on knocking 
tendency caused by the volume, cata- 
lytic and thermal insulating etlects of 
deposits will be of particular interest 
to refiners. 

In this connection, on the basis of 
the research reported in the paper, the 
increase in Compression ratio caused by 
deposit volume accounts for approxi- 
mately 20 to 40 per cent of engine 
octane requirement increase, depend 
ing on the engine type and type of de- 
posits. It was also indicated that catal- 
ysis may not be a contributing factor 
especially tor leaded fuel deposits, al 
though considerably more work will be 
required to confirm these results. The 
thermal insulating effect of deposits ap 
pears to be one of the major causes of 
deposit knocking harm. 

Copies of the paper are available 
through vour nearest Du Pont Petrole 
um Chemicals Division District Office. 


trainee instruction program. Gardner 
Crane came with Du Pont in 1946 after 
thirteen vears with the Ethyl Corpora- 
tion. With Ethyl’s Chicago Division he 
acted as sales promotion engineer and 
chief satety engineer. In New York he 
was in charge of engineering in the 
safety department. Previous to this, 
from 1930 to 1933, he was engaged in 
sales and engineering work for the 
Acoustical Engineering Corporation in 
Milwaukee, Wisconsin. 


LITERATURE AVAILABLE 


The Petroleum Chemicals Division of 
Du Pont has published a wide variety 
of material of interest to the petroleum 
industry. This includes technical pa- 
pers, bulletins, reports and memoranda 
as well as equipment operation bulle 
tins, safety regulations, tank cleaning 
data, marketing aids and the like. 

Any ot this Is available on rec uest 
to your nearest Du Pont 
| Chemicals Division District Office. A 
partial listing of available material is 
shown below: 


Possible Mechanisms By Which Com- 
bustion Chamber Deposits Accumu- 
late And Influence Knock 

Serial A-20S7a 

Tank Talk—A new 52-page booklet de- 

for reading by tank 
cleaning personnel — Serial A-1154 

Blending calculator for Du Pont TEL 
Compound (Aviation Mix) 

Serial A-1210 

Exhaust Valve Rotation — resume 
covering the use of mechanical de- 
vices to improve valve lite 

Serial A-656 

The Effect of Hydrocarbon Structure 
on the Road Antiknock Performance 
of Motor Fuels Serial A-505 

Working with the Petroleum Industry 

information about Du Pont’s TEL 
manufacturing and research facili- 
ties Serial A-S620 

Antiknock Antagonists—by H. kK. Liv- 
ingston, Jackson Laboratory. 


signed Cusy 


Better Things for Better Living 
... through Chemistry 


Petroleum Chemicals 


New York, 


Chicago, | 
Okla 
ston. Texas 


District } 
Offices: } Ho 


Los Angeles 


Calif. 


\ Wilmington, Del. 
. Chicago, III 
District Gate 
Laboratories: } Houston, Texas 
Monte, Calif 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 


for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


Printed in U.S. A. 
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EQUIPMENT PATENTS 


Automatic Pressure Control 


Instrument utilizes constant area flow nozzle idea 
with variable length as its design basis 


Fig. 1 
control of 


PETROLEUM 


Simple 


unit 


pressure (U 


PROCESSING 


for auton 


S. 2.558 


August 
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1951 


A RELATIVELY simple and eco- 
nomical pressure controller has 
been devised which operates on the 
principle of an orifice of constant 
cross-sectional area and of variable 
length, the latter which controls the 
flow rate of the fluid and ultimately 
its pressure It is said to be applic- 
able to the operation of a tower or re- 
action vessel 

The instrument is shown schemati- 
cally in Fig. 1 The fluid on which 
is to be controlled enters at 
upwardly through the an- 
channel between rod 1 and cas- 
and leaves via line 9. Opera- 
tion is as follows 

Weights 2 and 3 serve to adjust 
the effective weight of the vertically 
movable rod 1, and also to limit or 
dampen longitudinal pulsations, thus 
increasing accuracy of response Con- 
trol is obtained by reason of the dy- 
namic drop between inlet 8 
and outlet 9 which results from fluid 
flow through the annular This 
pressure drop is constant and is equal 
to the net weight of rod 1 and asso- 
ciated weights 2 and 3 divided by the 
cross-sectional area of the rod. 

When fluid flow through the unit 
is constant in rate, rod 1 remains in 
a stable suspended position, and 
therefore fluid is discharged at 9 at 
a given constant pressure. An in- 
crease in pressure of the entering 
fluid will cause a proportional rise in 
position of the red and a shortening 
of the length of the annular chan- 
nel between rod 1 and casing 5. This 
permits the fluid to flow through the 
unit at a greater rate. With proper 
design, the unit therefore exactly 
counteracts the tendency for the 
pressure to increase. Conversely, rod 
1 will descend to counteract a ten- 
dency for the fluid pressure to de- 
crease 

Th 


be varied 


pressure 
8, flows 
nular 


ing 5, 


pressure 


spac ‘ 


range of 
by a 


the instrument may 
number of factors, 
such as: length and diameter of rod 
1 and tube 5, weight of rod 1 and 
weights 2 and 3, surface characteris- 
tics of the rod, and properties of the 

fluid flowing through the unit 
The efficiency of a device of 
has been established by 


this 
con 


Brief Reviews of 
New Inventions 
in Equipment 


structing a control unit 
rod 1, 12 in. long and 0.25 in. in 
diameter was treated to establish a 
number of depressions 0.002 in, deep 
and 0.125 in. wide, uniformly dis- 
tributed over the entire length of the 
rod at the rate of four per inch. This 
rod was inserted in a steel tube 5, 12 
in. long and 0.3 in. LD. Chambers 6 
and 7 consisted of two 13-in. lengths 
of standard 0.5-in. pipe. Lower cham- 
ber 7 was filled with limpid oil to the 
level 10, just below inlet port 8 
Weight 3 thus was completely sub- 
merged in the pool of oil. 

The assembled unit was connected 
na through which natural 
gas was flowing, inlet 8 connected to 
the supply source and outlet 9 to a 
tower maintained at atmospheric 
pressure Flow rate of the gas was 
varied within a range of 40 to 130 cu. 
ft. hr the flow rate, 
the system's discharge pressure was 
maintained automatically at 15 psig. 
This was in agreement with 
the calculated pressure expected. The 
weight of rod 1 and = associated 
weights 2 and 3 was 0.736 lb. Diam- 
eter of the rod, 0.25 in., gives a cross- 
sectional area of 0.0491 sq. in. Rod 
weight divided by rod area, 0.736 
0.0491, gives pressure of 15 psig 
Other tests showed comparable re- 
sults 

U. S. 2.558.356, issued June 26, 
1951, to David H. Greene, assignor 
to Danciger Oil & Refining Co., Fort 
Worth, Texas 


A solid steel 


system 


tegardless of 


precise 


Patents Issued in June 


The following classified listing 
covers patents issued during the 
month of June believed to be of 
interest or value to 
and handling 


petroleum 
processing ope ra- 


tions 
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WOLVERINE 
COPPER TUBING 


D.O. 


but we’re not forgetting YOU 


Copper and copper base alloy tubing is specified on many 
Defense Orders. Wolverine tubing is often selected because 
it is, as you know, quality-controlled from ore to finished 
product and, therefore, conforms to the high standards 

that must be met 


Incidentally, Wolverine. has been manufacturing copper and 
copper base alloy tubing for well over thirty years — 

for domestic production and in answer to government 

needs when required. 


But like all other manufacturers, we are cognizant of 

the division of our obligations. Your needs, too, are recog- 
nized. Not all the copper tube we produce daily is earmarked 
for emergency use. The maximum percentage allowed by 
government regulations is being produced to take care of 
essential domestic needs—your other needs. 


Whatever tube you can get, utilize it to the best advantage. 
Employ it judiciously and we shall all get along very 
well until the emergency is over. 


worvi RINE TUBE DIVISION 


2PORATED 


nut 


acturers of sean non-ferrous tubing 
1425 CENTRAL AVE. e DETROIT 9, MICH. 
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Wolverine idenser tubes stocked by 
Butler Industries, In 355 So Fourth St, Beaumont, Texas ¢ Phone Beaumont § 235! . 


Equipment Patents 


nime il Ir Panama \pparatus 
preparation solid containing 
i i dr arbor 
2.557.910 (Standard Oi] Development C 
Cherm il reactor and re very unit 
Furnaces and Boilers 
(Foster Wheeler Cort Tubula 
eater f hye arbor ke ds 
2.05 «Petro-Chem Process Ir 
Hieader box desig r ppe header box f 
ve f naces r bouler 
S01 James K. i nat wate 
ee z de ef nta proper leve 
ea boule 
2 «Centrifix ¢ purifie f 
2 + «Stone & We Engrg. Cory 
f he eatme 
efir 
2 . K ne s 


Pumps and Compressors 
2.955.479 Natha Mtg ‘ \ 


Valves and Fittings 


piate pipe 
Packing and Seals 
2.555.402 Inger Rand ¢ I e fi 
2 The k Pack Sealir 
2 p Pump ¢ eal f 
shafts 
Instruments 
2.555.327 «Myron A_ FE tt G inalyzer 
the infra-red radiat ibsorpt ype 
2 T Vay s 
T it t Kauging 
N Br ‘ Tw 
pr 
2 Mart Silge ete 
e pie ' 
2 M Pr at 
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bed catalytic type 
Tanks and Vessels 2 
2.556.497 (Jerry E. Hobsor vable free 
p for storage tank bott 2 
| 58 é ink f 
fam ne 
ind fire contr structure 
Fire extinguishers How to Obtain Patents 
DS, SU (Danie N sutle im generat 
any U. S. patent from the Patent 
guishe Lining a apsible 
ip the <= _ ne axe Office at 25 cents each. Order 
2.558.408 Tw re Equipment ¢ 
IMscharge head for fire extinguishers by patent number direct from the 
Miscellaneous Commissioner of Patents, Wash- 


If you want... 


INCREASED 
THROUGHPUT 


from existing processing equipment 


Get the facts on... 


METEX MIST 
ELIMINATORS 


In plant after plant, these 
knitted-wire mesh units, by re- 
moving more than 95% of the 
entrained liquids, are enabling 
petroleum refiners to 


CUT PROCESSING COSTS 
MAINTAIN PRODUCT QUALITY 

«+» AND INCREASE OUTPUT 

Furnished in sections, and cut to fit the dimensions and shapes of towers and 


stills, Metex Mist Eliminators can be easily installed in existing equipment. 
Their effectiveness also leads to further economies on new construction. 


For detailed information on this modern method of coalescing and removing 
liquids entrained in the vapor in vacuum pipe stills, scrubbing towers, knockout 
drums, evaporators and similar equipment, write for your copy of our 8-page 
bulletin — ‘“‘Metex Mist Eliminators”. 


METAL TEXTILE CORPORATION 


631 EAST FIRST AVENUF, ROSELLE, N. J. 


Metal Textile Corporation 
631 East First Avenue, Roselle, N. J. 


Gentlemen: 
I'd like to have a copy of “Metex Mist Eliminators”. 


Title 


Address 
City 


State 


GOS) 895 
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“the multiple cylinder, reciy ting tor $ > 
é 7 
~y 
t Flow titt f blir 4 Aa 
pler a WEY 00 cut s 
2.556.974 «(Nye 7 ‘ Pipe cutter wit! 
AA 
| 
f 
t 
2.556.752 (Tide Water Associated Oil Co.) 
tomat reflux ratio control for distilla | q 
2.556.503  «Minneapolis-Honeywe Regulator 
c Flow integrating meter 
2.556.832  «Minneapolis-Honey we Regulator 
Gas nalyzer, particularly systerr — 
for cleaning the gas sample. prior METEX 
eve ntr systen particularly for brine "TY 
tank if i base-exchange type of water Sire 
2,557,007 «(Clarence W. Paulsen)—Pipe flow Nome 
recorder for use where flow is pulsating - 
2.557.008 «Ralph Poole, London, England) Company 
Apparatus for detecting explosive gases Z 
2.557.070 «Consolidated Engrg. Corp. Linear 
simultaneous equation solver 
2.555.356 ‘(Danciger O & Refining Co) 
Pressure control device 
» 


5 Products. 


SOLVAY 


TRADE-MARK REG. U. S. PAT. OFF 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


Soda Ash. Caustic Soda. Caustic Potash. Nytron. Calcium Chloride L v A A L E Ss D v Ss N 
Chlorine . Potassium Carbonate . Sodium Bicarbonate . F ormaldehyde ae emcd Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, N. Y. 


BRANCH SALES OFFICES 
Para-dichtorobenzene Ortho-dichlorobenzene Monochlorobenzene Cleveland + Detrott 


phia + Pittsburgh 


Specialty Cleansers Ammonium Bicarbonate - Sodium Nitrite 


Ammonium Chloride . Methanol 
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NEWS OF SUPPLIERS 


Davison Fills Technical Posts 


Appointments to technical posts in 
The Davison Chemical Corp. as an- 
nounced recently by Dr. Paul W 
Zachman, director of research and 

development, are 
as follows 

Jor 
has been 


Clary 
named 
superintendent 

the specialty cat 
alyst plant op 


erated at Curtis 


Dr. Clary 


Bay (Baltimore) 
Dr Clary 
ceived his 
and M.S 
chemistry from 
Emory Univer- 
sity, 1930-31, and 
his Ph.D from 
Ohio State in 1938 He 
Davison from the Chemical Products 
Corp., Cartersville, Ga. where he 
was technical director 

Albert H. Cooper has been ap- 
pointed head of the research engi- 
neering dept. of the research and de- 
volopment division. He received his 
B.S. and M.S. from the University of 
Tennessee, and his Ph.D. in chem- 
ical and mechanical engineering from 
Michigan State A 
fessional engineer in Virginia, 
land, and Pennsylvania, Dr 
has come to Davison from 
University where he 
department of 


Dr. Cooper 


comes to 


registered pro- 
Mary- 
Cooper 
3ucknell 
was head of the 
chemical engineering 


Fisher Names Development Head 

To head up expanding 
Fisher Scientific Co. has appointed 
Samuel W. Levine as director of de- 
velopment A researcher in X-ray 
and emission spectroscopy, the prop- 
erties of petroleum reservoirs, and 
hydrocarbon thermodynamics, Dr. Le- 
vine Was also active in the develop- 
ment of pioneer microwave radar 
systems during World War II at MIT 
Radiation Laboratory 

He taught at Texas A & M College, 
from which he holds two degrees 
B.S., 1938, M.S., 1941. His doctoral 
dissertation, M.LT., 1948, “The Com- 
pressibility of n-Pentane,” is current- 


facilities, 
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lv awaiting publication. Dr 


Levine's 
includes: com- 
Star Gas Co 


industrial 
bustion engineer 


experience 
Lone 
U. S. Air Force captain; and asso 
ciate chemist, Atlantic Refining Co 


E. B. Badger—Stone & Webster 


Activities formerly engaged in by 
FE. B. Badger & Sons Co. and Ston 
& Webster Engrg 
vision will now be carried on by the 
tadger Process Division of Stone & 
Webster Engrg. Corp. These activities 
engineering and construc- 
s for the chemical, petro 
chemical, petroleum, and pharmaceu 
tical industries 

Erastus B. Badger, who has been 
president of the firm, has been elected 
a director of Stone & Webster. Ralph 
D. Waterman, formerly vice presi- 
dent of the Badger Company, has be- 
a vice president of Stone & Web- 


Corp.'s process di 


eonsist of 


tion Service 


come 


ster 


De Laval Appoints Executives 


The following four executive 
motions have been made 
the De Laval Steam 


James P. Stewart 


pro- 
recently by 
Turbine Co 
to president from 
executive Vice 


president; Wen- 
cel A. Neumann, 
Jr. to vice presi- 
dent of indus- 
a trial sales; H. G 


to vice 
president of engi- 


Mr. Stewart 


neering trom vice 
president and ex- 
ecutive engineer; 
Charles A. Jur- 
gyenson to vice 
president of man- 
ufacturing. 

Mr Stewart 
came with the company in 1946, and 
was elected executive vice president 
in 1949. A mechanical engineering 
graduate of Cornell, he is a member 
of several professional engineering 
At present he is also pres- 
ident of the Hydraulic Institute, a 
trade association of the pump manu- 
facturing industry. 

Mr. Neumann has been associated 


Mr. Neumann 


societies. 


Manufacturers 
Distributors 
Engineering Firms 


since 1946, and most 
recently as manager of the IMO-D: 
Laval Products Division. Previously 
he was with Westinghouse Electri 
Corp., and also served as an officer 
in the U. S. Army Ordnance He is 
an engineering graduate of Michigat 
industrial 


with De 


and is active in several 


associations 


American Meter Elects Diehl 
John C. Diehl, president of Amer 
can Meter Co. since August, 1950 
has been elected chairman of the 
board of directors In other man 
agement changes 
Donald C. Wiley 
has been ap 
pointed vice 
ident in charge ot 
research, and 
Archie Wein 
gard been 


pres 


Mr. Diehl 


Mr. Wiley 


appointed Vice 
president in 
charge of produc- 
tion 

Mr. Diehl, who 
joined the firm 
in 1919 as an en- 
1s a 
graduate of M.LT He was mad 
chief engineer in 1929, and in 1934 
he was elected a director of the com 
pany. He was made vige president 
in 1943. A member of the American 
Gas Association and the Gas Appli- 
ance Manufacturers Association, Mr 
Diehl is author of several books and 
articles on the gas industry, includ- 
ing the Natural Gas Handbook 

Mr. Wiley became associated with 
American Meter in 1947 when he su- 
pervised the expanding activities of 
the main research laboratory in Erie 
Penna. He is a 1931 graduate of 
Purdue, and from that time until 
joining American Meter he was em- 
ployed by John J. Nesbitt, Inc 


Mr. Weingard 
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’ 
q hee 
3 
- 
= 
4 


Te STANDARDAIRE 
PRECISION BUILT 


“Flow BLOWER 


Features “Two More Vital Components: 


PRECISION ROLLER BEARINGS spherical type are used on the 
fixed ends of the rotor shafts and a cylindrical type on the floating ends. 
With such a design free align- 
ing action of the rotor shafts 
is assured and specific speed, 
load, and service require- 
ments are easily met. In 
addition, this bearing con- 
struction fully compensates 
for any housing distortion 
which might occur due to 
temperature differentials. 


LABYRINTH TYPE OIL SEALS~—Bearings and gears are lubri- 
cated by a spray of filtered oil. The oil is controlled by a balanced 
pressure, labyrinth type seal which gives complete oil control and 
' assures absolutely clean air delivery under all operating conditions. 


Such features as precision bearings—frictionless oil seals—hardened, 
shaved, helical gears contribute immeasurably to the efficient and 
dependable performance of the Standardaire Blower—A Modern 
Machine with Superior Operating Characteristics. For further in- 
formation write READ STANDARD CORPORATION, Dept. E-58, 
370 Lexington Avenue, New York 17, N. Y. 


Standardairé Blower No. 105B21 and 
motor, mounted on common base, for 
direct drive through flexible coupling 
to deliver 3200 c. f. m. at 1750 r. p.m. 


BLOWER-STOKER DIVISION 


READ STANDARD 


CORPORATION 


FORMERLY 
The Standard Stoker 


Co., Inc. 


THE NAME MANGE 


NEW YORK e CHICAGO e« ERIE e YORK « LOS ANGELES 


SOS (To obtain more data on advertised products see page 908) 


News of Suppliers 


Phila., 
ager. 
Mr. Weingard also joined the firm 
in 1947, as supervisor of methods. A 
graduate of the General Electric 
Technical Engineering School, he 
then spent 16 years with GE in vari- 
ous production and supervisory posts. 
From 1943 to 1947, Mr. Weingard 
was superintendent of production 
control at Lord Manufacturing Co. 


Penna., as production man- 


Gertz Becomes Purvin Partner 


Robert L. Purvin, consulting chem- 
ical engineers of Dallas, has an- 
nounced the advancement of Melvin 
H. Gertz to partner in the organiza- 
tion. The firm will henceforth be 
known as Purvin and Gertz, Consult- 
ing Engineers. Personnel will remain 
unchanged and offices are to stay at 
510 Reserve Loan Life Bldg. in Dal- 
las 

Mr. Gertz has been associated with 
the company for the past four years 
as process consultant and project en- 
gineer. Prior to that time he was on 
the engineering staff of Humble Oil 
& Refining Co. Purvin and Gertz 
specializes in process design and con- 
trol engineering and operating man- 
agement, and economic evaluations 
and appraisals in the oil, gas, and 
petrochemical industries 


Roots-Connersville Blower Expands 


Investment of $1,500,000 in a con- 
struction program covering new erec- 
tion floor, expansion of present test 
facilities, manufacturing space, and 
machine tools will be undertaken by 
Roots-Connersville Blower Corp., Con- 
nersville, Ind. The new facilities will 
enable the company to test the largest 
centrifugal blowers and compressors 
ever designed, which it is now build- 
ing. Among the units in this order, 
one unit will require a total load of 
56,000 hp. on a single shaft 


Movie on Process Instrumentation 


Under the title, “Information At 
Work,” Taylor Instrument Cos. has 
released a new, narrated, 30 minute, 
16 mm., color motion picture telling 
the story of the growth and signi- 
ficance of process and industrial in- 
strumentation Taylor is handling 
the distribution of the film and re- 
quests for loan by technical societies, 
instrument engineers, civic clubs, 
ete. should be addressed to Public 
Relations Dept., Taylor Instrument 
Cos., 95 Ames St., Rochester 1, N. ¥ 


Personnel Changes 


Atlas Mineral Products Co. Edi- 
son C. Sickman, to general sales man- 
ager from sales coordinator; Donald 
F. Deakin and Gerald F. Gilbert, Jr., 
to assist Mr. Sickman; Earl A. Erich 
to head technical service activities 
Gabiel to plant manager as 
well as engineering coordinator; 


George 
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‘AMD EFFICLENTLY USING WELDOLET WELDING *'TTINGS THROUGHOUT 
Thit instafloticn, together with pumber of important app af Olet Wate: 

Fittings various types of service is shown. in the new Bonney W-3 WeildOlet Cotalog. 


The completely new Bonney cafclog will furnish descriptions, dimensional information « 
installation. The technical section demonstrotes grophicaliy how WeldO 
Weiding Fittings offer the quickest, scfest and most economical method of establishing ond 
mointaining 100% pipe sirength of branch connections in occordence with code pro 


White for your free copy tor BONNEY FORGE TOOL WORKS 368 Green Si., Allentown, Pas 
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FIGURE 342 


W... “Junior” unions give you 
a plus value for extra long service 
and repeated make-up and break- 
out without danger of leaks. It’s the 
replaceable gasket which protects the 
famous Weco ball-and-cone seal from 
corrosive or abrasive action of line fluig 
and gases. It prevents the possibilj 


ation. The gasket 
virtually all standard 
gaskef materials, thus the Weco “Junior” 
is applicable for a wide range of services. 

The Weco ‘Junior’ has heavy acme 
threads for faster, easier starting .. . easy 
break-out. They will not seize. The walls 
of the sub-ends are heavier and stronger 
than usually found in unions of this type. 

Weco “Juniors” are 3000 Ib. non-shock, 
C.W.P. unions, available in sizes 14 
through 2” with machine finish or Weco- 
lyte Cadmium Plated. 


ASK YOUR INDUSTRIAL, MILL SUPPLY OR OIL FIELD 
SUPPLY STORE FOR WECO “JUNIOR” UNIONS 
BY THE CARTON. 


WELL EQUIPMENT _MEG. ‘CORP. 


Calif. Chicage 3, Nework 2, N. 
Export Sales: CHIKSAN EXPORT COMPANY, Brea, Colif 


To obtau data 


OTHER PLUS 
FEATURES 

Weco “Junior” Unions 

ore packed in cartons 


of 12 (1'4" and larger) 
and 24 (1” and small- 
er). This added feature 
protects the union. . . 
makes them easier to 
. simplifies in- 


stock . . 


ventorying. 


WECO 


on advertised products see page 908) 
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George Kanelis to 
and Ray 


superintendent 


ant plant 
md Trollinger t 


manager; 
plant 


M. 
Wolf to 


Kellogg Co. 
Vice president in 


assistant to th 


Russell J 
harge 
president 
plin to vice presi- 
charge of manufacturing fron 
the Equipment 
mtinental Can Co 


sales from 
Donald W 
dent in 
general manager 


Mfg. Div., 


Chan 


Centrifix Corp. 


bell to chief 


Charles L 
chief en- 


Camp 
engineer from 


Alkali 


Rockwell Mfg. Co. John Link 
to valve engineer for the southert 
ory trom Southwest 

( ill Cochran 

sor Gas Products and 

Valves in the Rocky Mt 

sales engineer in Kansas 


Bridgeport Brass Co. L. Menns 
to Pacific Coast anager fron 
district man: Angeles 


} 
Saies 


iger in Los 


The Girdler Corp. Dr a. W. Flem 
ng to the research and development 
to direc italyst development 
progran rom a post as group lead 
er in ips Petroleum Co s re 


Expansion, Transition 


Koch Engineering Co., formerly at 


335 West Lewis St.. Wichita, Kans 
has moved to new and larger quar- 
ters at 521 West Douglas, where they 
will occupy the entire second floor 
Construction underway on an 
$8.500,000 expansion of chlorine and 
caustic soda producing facilities at 


the Natrium, W. Va., plant of Pitts- 


burgh Plate Glass Co., operated by 
the subsidiary, Southern Alkali Corp. 
Plant will be completed in 18 to 20 
nonths 


Airetool Mfg. Co. has acquired the 
Ajax Expander Co. of Fairview 
Penna, Manufacturing facilities and 
inventory of Ajax has been moved 
to Airetool’'s Springfield, Ohio, plant 
Production and sales will continue 
on Ajax line tube expanders 
well as Airetool’'s own products 


oft as 


Babcock Wilcox Co. will 
next spring its executive headquar 
ters to five floor space in new Chrys- 


move 


ler Bldg. East, New York City, a 32- 
story structure now building next to 
existing Chrysler Bldg Present 
B&W offices are in Singer Bldg., 85 


Liberty St.. New York 

Wall Colmonoy Corp., Detroit, has 
opened a new office and warehouse 
in the southwest, at 5815 Clinton 
Drive, Houston 1, Texas. Henry L 
Howard has been appointed manager 
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turbulence in the space 
ds. With this protectigg -and- 
cone rtac on retain 


The stud shown above is the Bethlehem 
Continuous-Thread Tap-End Stud. Put it to 
work where excessive strain and vibration 
are encountered, and it will save you 
money. 

The Bethlehem Continuous-Thread Tap- 
End Stud is economical, even when used 
in the most difficult bolting jobs, because 
of the way it resists fatigue-failure. As the 
stud has no point of thread runout, the the point where the change occurs. 
stress concentrations usually encountered The Bethlehem Continuous-Thread Tap- 
are distributed over its entire working End Stud is made from carbon or alloy 
length, rather than being permitted to steel, and can be furnished heat-treated. 
bunch up at any one point. It comes in diameters from '4 in. to 1'4 in., 

This stud also has two types of threads, and in virtually any length. 
making it ideal for installations requiring Put the Bethlehem Continuous-Thread 
but one nut. The chamfered tap-end of the Tap-End Stud to work, and you'll soon 
stud is threaded to Class 5 fit. and its agree that it exceeds your highest expecta- 
rounded nut-end is threaded to either Class tions. If you'd like to have our representa- 
2, 3, or 7 fit. Yet so expertly are the threads tive call to discuss the stud in detail, please 
blended that we challenge you to detect write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY. BETHLEHEM, PA. EL 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Published by Aluminum Company of America 


About three years ago, the Fluor 
( orporation started investigation in 
corrosion problems occurring with 
steel exchanger tubes in gas-treating 
plants utilizing Fluor’s glycol-amine 
process. They conducted extensive 
research to tind suitable replace- 
ments tor steel. (Results of these 
tests were reported in the April, 
1950, and February, 1951, issues of 

Petroleum Retiner" Magazine.) 
Aluminum and 4-6 cer., moly. 
steel tubes were most economical ot 
the corrosion-resistant materials 
tested. 

So when Fluor Corporation was 
selected to engineer glycol-amine 
exchangers at one of the large new 
plants of El Paso Natural Gas Com- 
pans, they recommended Alcoa 
sS-Hia aluminum tubes for the 
service. These tubes cost 40 per cent 
less than seamless mild steel and 60 
per cent less than 4-6 cr., molly. 
steel. Fabrication of the units was 
done by Griscom-Russell. 

Aluminum heat exchanger tubes 
have been so successtul in resisting 
glycol-amine plant 
service that over 100,000 pounds 


corrosion in 


of aluminum are now used in 
that service. Experimental work has 
indicated over one vear of service 


El Paso Natural Gas Company Saves % 
in Cost of Glycol-Amine Exchanger Tubes 


with no sign of corrosion. 
In handling, shipping 
and tabricating costs, the 
aluminum tubes saved 
200,000 pounds over the 
heavy metal tubes they re- 
placed. Their greater 
ductility permits easier 
roll-in. 


ALCOA OFFERS BOOKLET 


This 24-page booklet will onswer many of your 
questions about Alcoa Tubes. It covers fabrication 
techniques, alloy selection, chemical and petro 
leum applications. It describes tube cleaning, 
inhibitors, cathodic protection. It contains complete 
information on fluid flow and heat transfer. There 
are formulas, tables and specification data. Write 
for your free copy today. ALUMINUM COMPANY OF 
AMERICA, 1863H Gulf Bidg., Pittsburgh 19, Penna, 


Petroleum 


Condensers handling hydro- 
carbon fractions such as 
gasoline, naphtha, gas, oil, 
etc. 

Vapor recovery condensers 

Lube oil coolers 

Natural gas compressor after- 
coolers 

TCC overhead condensers 

Recompressor aftercoolers 

Hydrogen sulfide gas coolers 

Furfural condensers and heat 

exchangers 


Propane chilling 
Wax sweaters 


Lean oil—rich oil exchangers 


Hydroabietyl 


lsopropanol 


THESE APPLICATIONS ARE NATURALS FOR ALUMINUM TUBES: 


Methanol 
Phenol 
Propylene Glycol 


Amine solution coolers Acetaldehyde Nitric acid (concentrated) 
Glycol-amine solution coolers Formaldehyde Pyridine 
and heat exchangers. Sustocel Hydrogen Sulfide 
Chemical Heptaldehyde Benzene 
Butanol Acetic acid Dichlorobenzene 
Ethanol Butyric acid Gasoline 
Ethylene Glycol Stearic, Palmitic, Maleic Oleic Gelatin 
Glycerin acids Hydrogen Peroxide 


Naphtha 


Ricinoleic acid 


Acetanilide 
Ammonia 


Hydrogen Cyanide 


Turpentine 


Xylene 


‘To 


more data 


on ad 


ertised products see page 
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facture of aluminum heat exch 
thot the purchene of 
ond processing equipment requires long 
study of economic and 
Thot is the reason for this ‘Message 
22-288 
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COMING MEETINGS 


dustrial relations, aviation fuels and 


Biological Methods for Treating Wastes 

A special bus for those nme ing a - 

On Special Symposium of API Group 
8:15 a.m. for the Alma meeting 


A SPECIAL technical symposium and Exhibit, being held by the Instru- 


on the “Biological Oxidation of ment Society of America and co- 
Refinery Wastes" will be held Tues- sponsoring societies in Houston, Sept . FY 
. day morning, Sept. 11, by the Com- 10-14 ACS—Diamond Jubilee 
mittee on Disposal of Refinery In the nine IS sessions on the TWO-DAY symposium on 25 
Wastes of the American Petroleum program, 25 papers will be presented Years of Progress in Petroleum 
Institute at the Park Lane hotel in including coverage of instruments for Technology has been arranged by the 
Denver process control, analysis, testing, and American Chemical Society Division 
The symposium will follow a 2-day the maintenance and operation of in- of Petroleum Chemistry, as a feature 
meeting of the committee itself struments. Among the three sessions of the ACS Diamond Jubilee Meeting 
scheduled for Sept. 9 and 10. Al- of the Instruments & Regulators Di- in New York, Sept. 3-7. The sympos- 
‘ though the committee meeting 15 vision of the ASME will be a sympos- ium will be Sept. 5-6. Dr. R. E. Wil- 
closed to members, the symposium 1S ium on servo-mechanisms. This year son, chairman of the board, Standard 
open to anyone interested, according Texas A & M College's annual sym- Oil Co. (Indiana), will preside at all 
to L. C. Burroughs, Shell Oil Co posium on instrumentation for the sessions 
Preliminary plans for the sympos- generm Instrument Conference, and by refining technologists and others 
um ere to have four or five papers pepers in Gee covering a wide range of refining 
One will give a general summary ot Sessions 


subjects. Included will be catalytic 
cracking and catalytic reforming, al- 


the subject of biological oxidation of 
wastes. The others will describe pilot 


plant operations, plant design consid- WPRA—Regional Meeting vent 
eration, and a commercial installation A LARGE group of refiners is ex- ing and deasphalting, lubricating oil 
te o be on hand for the manufacture, asphalts and waxes, 
ISA—6th Annual Meeting Alma, Mich., regional technical meet petroleum coke, aromatics, plastics, 
ing of the Western Petroleum Refin- synthetic detergents from petroleum 
NCE again, papers of interest to ers Assn. Aug. 17. The sessions will and others 
petroleum processing men will be held in the auditorium of Leonard The annual Petroleum Division Din 
jominate the technical program ot Refineries, and include papers on in ner Will be Sept. 5 
the Annual Instrument Conference 


Oil Man's Calendar 


ALGUsT 


Western Petroleum Ketiners Association 
PLAN TO ATTEND 
osept 1. sciet Apparatus Makers 


Northe e Hotel. Tt 

j 2 Phe Instrument Industry through the necessities of the present em 
SEPTEMBER 

te 1-3, American Chemical Sertety. | ergency has reached a high peak of development, and is ready to 
Congress of consult with you and your engineers and operating mea on the 
bi Applied Chemistry, | baffling problems of efficiency and economy, which are fast be- 
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Post yourself on the latest advances in instrumentation by attend 


ing. Bring your engineers and operating executives. No charge—ad 


Park Lane Hotel, D¢ ‘ mission by registration only. 
12-14, National Petroleum Assn. Hotel Tras Write for preliminary program to the Instrument Society of 
American Institute of Chemical Engi America, 921 Ridge Ave., Pittsburgh 12, Pa. 
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CYCLOVERSION 


CYCLOVERSION — 

FOR LOW OPERATING COST 

SKID-MOUNTED — 
FOR LOW INSTALLATION COST 
PREFABRICATED — 

FOR LOW CONSTRUCTION COST 
Gladewater Refining Company recently 
installed this Perco Cycloversion unit to reform 
straight run gasoline or desulfurize cracked 
stocks at the rate of 600 barrels per stream 


day. Engineering and construction were by 


Grebe & Doremus Process Co., Houston, who 
shop fabricated the unit and mounted it on 
Write us 


three skids for installation on site. 
about Cycloversion for you! 


data on advertised products see page 908) 


PETROLELM 


PROCESSING, August 


1951 


| 
% 
c 
» 
service 


REFINING TRENDS 


Heating Oil Stocks East of California 
Within 6,255,000 Bbls. of 1950 Peak 


To \ these are not norm 


present high rate 
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lume of storage 
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Table 1—Heating Stocks (Kerosine and Distillate Fuels) by Refining 
Districts 

mes free 
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Fig. 1—Runs to Stills Ease Off in July 
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Current Data on 
Crude Runs, Prodoct 
Supply and Demand 


July was 18.5‘, above 
ago. Production for six 
nearly 29°, 
period in 


refineries in 
July a year 
months of 1951 
higher than in the 
IVE. Indicated heating oil demand 
refineries in July, however, was 
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reflect the 
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Refining Trends 


Fig. 2—Motor Fuel Demand Nears 3,400,000 B D Motor Fuel Supply 


Daily Average (1000 bbls.) 
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Fig. 3—‘‘Gas”’ Stocks Not Falling at '50 Rate 
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Refining Trends 


Fig. 6—Residual Fuel Demand Continues to Drop Residual Fuels Production 
Dait Average 1000 bbts.) 
Output. Imports TOTAL 


as 
OEMANO INC EXPORTS FUEL OW 

bang 

3 


Total (1000 
bares Mit Data 
“4 


(1000 


ee ast of Residual Fuets Demand 


Residual Fuel Stocks 
1000 bhis end of month 


S. Except Total 
California 


; 


Fig. 8—Production and Demand of Natural Gas Liquids 
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Equipment 
Materials 
Processes 
Literature 


Reviewed by WILLIAM C. UHL, Equipment Editor 


FROM INSTRUMENT 


. 
2. 


How it works: positioner is actuated and controlled by regular air supply in 


the 


The “Cono Rotomotor” 
designed in a new model for the 
eration of catalyst slide valves on 
throttling control services. The Roto- 
motor, a pneumatic gear driven op- 
erator, provides sensitive, 
and positive positioning of 
large valves. In the past it has been 
common practice to hydraulic 
which the ex- 
pense of installing capital equipment 
for the hydraulic systems and present 
maintenance problems in pumping 


been 


op- 


has 


accurate 
these 


use 


operators, necessitate 


For More Information 


Use one of the attached 
Ges cards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!" Just circle the numbers 
corresponding to the 
at the end of each 
which you are interested 
fill in the rest of the 
drop it in the mail No postage 
required 


numbers 
item in 
Then 


card and 
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refinery 


piping, and containing hydrauli 
fluids. The pneumatic valve actuator 
operating entirely from normal plant 
air supply, eliminates these problems 
Operating through a gear drive 
threaded stem, the 
basically a_ self-locking 

a continuously connected 
and declutching lever 

for manual operation if 
positioning is accomplished by means 
of a tape type 
which permits long travels with a 

curacies of valve stem positioning to 
within 1 500th part of the total 
valve The device is availabk 
in a number of speeds, travels, 
diameters, and thrust loads. Units 
can be mounted with all internal 
pip.ng at the valve manufacturers 
factory and then shipped to the re- 
finery as complete units ready fo 
installation 


and 
Rotomotor is 
mechanism 

handwheel 
provide 


desired 


also 


positioning device 


stroke 


stem 


The drawing above shows how the 
unit works: positioning device (B) 
determines the actual valve stem 
by means of tape and 
connection (A) and desired stem po 
sition by air impulse from the control 
instrument, Corrected output air 
pressure from (B) is then fed to aux- 


position cam 


iliary pilot (C) which ports main 
air supply to pneumatic motor (D) 
driving gear box clockwise or coun- 
terclockwise, repositioning stem, and 
completing pneumatic contro] loop. 
Conoflow Corp., 2100 Arch St., Phila- 
delphia 3, Penna 


Circle No. Lon Reply Card 


Agitators Coated with Teflon Offered 
In New Laboratory Magnetic Stirrer 


“Magne-Stir” is a 
‘tirrer for laboratory which in- 
corporates Teflon-covered stirring 
magnets that will not break and are 
resistant to all acids and alkalis 
The stirring bars available in 
three sizes. If desired, they can also 
be furnished in Pyrex glass-covered 
cesign in several The drive 
motor will stir liter or more of 
liquids up to the consistency of 60°, 
glycerol solution Speed can be var- 
ied from barely turning to vigorous 
churning. <A separate on-off switch 
permits turning unit on or off with 
cisturbing the adjustment 
Cast aluminum housing 
either for use directly on a bench or 
table, or for mounting on any part 
of a set-up frame Laboratory In- 
eustries, Inc., 4710 West North Ave., 
Chicago 39, Ill 


new magnetic 


use 


are 


S!Zes 
one 


speed 


is designed 


Circle No. 2 on Reply Card 
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What's New! 


Water Eductor Solves Spent Clay Handling Problem 


Engineers at the Marcus Hook refinery of Sun Oil Co. 
were able to solve a materials handling problem recently 
by eliminating a manual operation and thereby decreas- 
ing the time required to convey spent filter clay to a 
settling basin outside the building. An S&K Hopper Type 
Eductor was mounted on a movable platform with the 
hopper above and the eductor below the platform. When 
spent clay must be removed from any one of the ten 
filter shells, a movable secondary drum, or hopper, is 
rolled under the man-head of the filter shell to receive 
the spent clay. A gate in the secondary hopper is regu- 
lated to permit the proper amount of clay to feed into 
the eductor hopper. Pressure water, by-passed from the 
inlet line on the eductor, issues through the wash-down 
nozzles in the eductor hopper and washes the clay into 
the eductor chamber. Then pressure water, which issues 
through the nozzle of the eductor, entrains the clay and 
discharges through the flexible hose with suffiicent force 


to carry the clay-water slurry to the settling basin 
Schutte and Koerting Co., Dept. JF.. Cornwells Hts., 
Bucks County, Penna. 

Circle No. 3 on Reply Card 


Automatic Infrared Gas Analyzer Is 
Redesigned for Wider Variety of Uses 


For automatic analysis of plant 
process streams, Baird has redesigned 
its continuous recording, infrared 
gas analyzer, incorporating a number 
of features for more diverse applica- 
tions. Typical service for which the 
instrument is known to be applicable 

nelude 1) ethylene in ethane and 
methane 2) methane in other hy- 
irocarbons illuminating gas; 3) 
ethyl acetate in toluene ethyl alcohol 
i! acetone in alr 5) carbon mono- 
xide in air, CO,, water 6) carbon 
dioxide in air, CO, water vapor 
7) isobutane in n-butane, other hy- 
drocarbons; S) water vapor in CO, 
co.,. N %) sulfur dioxide in air 
The new model has been designed 
for improved maintenance, and great- 


er adaptability to routine work in the 
plant because of increased accuracy 
and sensitivity and higher resistance 
to shock, temperature, and humidity 
conditions. Two explosion-proof mod- 
els are available: one a composite as- 
sembly of voltage regulator, detector, 
and recorder; the other a remote 
control unit where detector may be 
as far as 600 ft. from recorder. The 
instrument provides continuous quan- 
titative analysis for a single infrared 
absorbing component in a stream of 
pases tanges of concentration when 
calibrated for CO, to maximum sen- 
sitivity would be 0.1°) for 100 scale 
civisions. Accuracy for that partic- 
ular case would be +1 scale division 
or £0.01; The instrument will 
operate any control device which can 
be used with Minneapolis-Honeywel!! 
recorders 3aird Associates, Inc., 33 
University Rd., Cambridge 38, Mass. 
Circle No. 4 on Reply Card 


High Boiling Glycol Useful as Diesel 
Fuel Additive or a Selective Solvent 


Dimethoxy tetraethylene glycol, a 
selective solvent with the property 
of miscibility in both water and or- 
ganic compounds, has been made 
available again, in pilot plant quanti- 
ties. A colorless, high boiling ether 
(275 C.) of high purity, its solvent 
power can be altered as desired by 
proper dilution with water or hydro- 
carbons. It contains no active hy- 
drogen atom and is recommended as 
a reaction medium for Grignard and 
sodium condensation reactions. It has 
been used to purify such gases as 
acetylene, sulfur dioxide, etc. It has 
received successful tests, it is report- 
ed, as an additive to Diesel fuels to 
reduce the auto-ignition temperature 
of the fuel for cold starts. Quantities 


up to single drum lots are avail- 
able for immediate delivery. Larger 
amounts will be available late in 1951. 
Ansul Chemical Co., Marinette, Wisc. 


Circle No. 5 on Reply Card 


New Field Manometer of Flexible 
Plastic Can be Rolled to Fit Pocket 


Made of a flexible vinyl plastic 
material, a new field manometer can 
be rolled, twisted, or bent into any 
shape and still return to a full length, 
easily read, and accurate U-tube in- 
strument. In rolled-up form, it will 
fit into the pocket. The plastic scale 
is held firmly between the tubes and 
can be adjusted. F. W. Dwyer Mfg 
Co., 317 South Western Ave., Chi- 
cago 12, Ill 


Circle No. 6 on Reply Card 
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What's New! 


Powder Metallizing Spray Tool Has 
Closer Control, Longer Service Life 


The new Model B “Spraywelder” 
includes a number of new features 
useful in the Colmonoy “Sprayweld” 
Process for powder metallizing: larg- 
er air filter, eye-level air gage, new 
trigger mechanism with finger tip 
control with lock for continuous or 
intermittent spraying, larger cooling 
chamber in head, and locked feed 
mechanism on carburetor which eli- 
minates possible change in powder 
feed setting. The process consists of 
applying uniform overlays of hard- 
facing alloys using metallizing pro- 
cedures, and then bonding the over- 
lay to the base metal. Wall Col- 
monoy Corp., 19345 John R_ St., 
Detroit 3, Mich. 

Circle No. Ton Reply Card 


New Rust Preventive Agent Developed 
For Use in Petroleum Oils, Waxes 


Petrobase 210 is a new synthetic 
rust preventive composition for pe- 
troleum oils, petrolatums, and waxes, 
which can be used in small quanti- 
ties. Its inherent polar activity 
eauses oils and waxes to displace 
preferentially water from metal sur- 
faces, and also prevents re-deposi- 
tion of aqueous vapors or liquids on 
the metal. It is recommended by 
the manufacturer for use in the fol- 
lowing four types of service: 1) gov- 
ernment specification preservative 
oils and compounds, 2) industrial 
preservative or “slushing” oils, 3) 
household oils used as lubricants for 
small motors, hinges, tools, ap- 
pliances, etc., and 4) water displace- 
ment fluids which selectively “wet” 
metal surfaces causing a thin oily 
film to be deposited for rust preven- 
tion and finger-print suppression. 
Typical physical properties are: color, 
red-brown; sp. gr., 0.96/0.97 at 
60 60° F.; 8.0 Ib. gal. at 60° F.; 
£.S.U., approx. 3000 at 100° F., 100 
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125 at 210° F.; Flash pt., 390° F., 
C.O.C.; pour pt., 25° F., ASTM; neut. 
No., 1.0-1.5. Pennsylvania Refining 
Co., Butler, Penna. 

Circle No. 8 on Reply Card 


Multiple Point Temperature Controls 
Save Time in Engine Test Laboratory 


A substantial increase in the num- 
ber of engine test units one operator 
can handle is the time-saving ad- 
vantage of twelve multiple-point 
controllers in the Research Dept. of 
Shell Oil Co.'s Martinez, Calif., re- 
finery Replacing manually-operated 
instruments, the battery of units is 
used for temperature indication and 
control in the fuels and lubricants 
test work. Known as the “Tag Ce- 
lectray” Multiple Point Indicating 
Potentiometer Controller, each of the 
12 instruments has six control points. 
Thus six tests can be controlled si- 
multaneously by one instrument or 
72 tests by the battery of 12. In the 
Martinez installation, 10 units are 


Ga. 


used to contol flow of additional cool- 
ing water or steam to engine jackets, 
oil heat exchangers, fuel heat ex- 
changers, etc. Two others are used 
with bearing test machines for con- 
trolling electric heaters. Illustration 
shows one of the 12 controllers, Tag- 
habue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 
Circle No. 9 on Reply Card 


DID YOU MISS THESE? 


The following items, reviewed originally in the June ‘What's New!” 


have aroused considerable interest among readers. 
here briefly as a service to those who might have missed them. 


They are repeated 
For details 


or copies of literature, use the regular reply card in this issue. 


“Scope” Provides Visual, Illuminated 
Inspection of Equipment Internals 


The Testa “Borescope,” an electric- 
ally-illuminated tubular optical in- 
spection instrument, can be used to 
check inside walls and surfaces of 
hollow castings, engine cylinders, 
erankcases, and the |ike Measuring 
'» in. diameter, 1', ft. long, it has 
an achromatized and fully corrected 
lens system. Magnification depends on 
distance of target from mirrors, vary- 
ing from 2X to 6.25X. Illuminating 
bulb consumes 0.35 amps. at 12 v., 
has rating of 250 hrs. Testa Mfg. Co., 
118 S. Pecan St., Los Angeles 33, 
Calit 

Circle No. 10 on Reply Card 


Lab Size Temperature Controller Has 
Range to 500 C., Sensitivity of 0.5 


A low cost, sensitive, electronic 
temperature controller is available for 
use in laboratories or industry with 
various heating devices where close 
regulation of critical temperatures 
over long periods is desired. The 
“Phen-Trol” is a direct dial-setting 
type, with range to 500° C., sensitivity 
within 0.5° from any setting. It oper- 
ates on 115 v., 60 cycle AC. Properly 
fused, it will handle loads up to 3000 
watts. Iron-constantan thermocouple 


is encased in stainless steel. Phen- 
Trols, Inc., 15 Franklin Pl., Ruther- 
ford, N. J 

Circle No. Won Reply Card 


Pressure Vessel Fittings 


Taylor Forge Nozzles, Welding 
Necks, and Large Diameter Flanges 
Catalog 501; 116 pages of engineer- 
ing information on a complete line 
of seamless forced steel flanged out- 
lets for pressure ve ssels, boilers, and 
heat exchangers; includes data cover- 
ing standards of the Tubular Equip- 
ment Mfgrs. Ass'n., and a 44-page 
technical treatise on modern flange 
design. Taylor Forge & Pipe Works, 
Chicago 90, Il). 

Circle No. 12 on Reply Card 


Ultra-Sonic Boiler Scale Protection 


Save Money on Your Lime and 
Scale Prevention Jobs with Cruster; 
six-page technical bulletin describing 
the operation of an altra-sonic wave 
producing apparatus whose oscilla- 
tions will remove solid limestone 
crust and scale from water and steam 
lines, boilers, and heat exchangers 
Velan Engrg. Co., 1 Exchange Place, 
Jersey City, N. J. 
Circle No. 13 on Reply Card 
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What's New! 


DAILY BULLETIN 


Smothers POLAR SOLVENT Fires 


Triangular Cross Section Heat Tube 
Improves Operation of “Lab Cracker” 


M "99"... new liquid Quick heatup, exact process heat, 
ri and easily duplicated temperatures 
anical foam! Now get posi- up to 1100° F. are being obtained 
k-acting protection on fires with electric heat in a pilot catalytic 
cracking unit at one Texas oil com- 
pany laboratory. Mounted on the 
surtace of the cracking vessel are 
en applied to fires fueled by polar a number of evenly-spaced “Chrom- 
Ivents such as methyl, ethyl, iso- alox” alloy-sheathed tubular heating 
elements, with a triangular cross-sec- 

propyl alcohols, esters, ketones and tion which provides . flat contact 
ethers as well as petroleum products, surface for better heat conduction. 


AER-O-FOAM ''99”" offers new, de- Stainless steel bands hold the heat- 
pendable, stabilized protection. It is ers im position. The iBustration 


2 shows the heaters before insulation 
easily generated. Provides smothering, was put on the vessel. The heaters 


closely-knit blanket of fire-killing foam. vary in length and are curved to fit 
Will not readily disintegrate or break the contour of the top and bottom 


<< 4 of the vessel. Edwin L. Wiegand 
down. Thoroughly tested, it is easily Co., 7605 Thomas Blvd., Pittsburgh 


applied with existing 6% devices. 8, Penna 
Circle No. 14 on Reply Card 


Male Inlet and Female Outlet on Gage 
K THESE ADVANTAGES: WRITE FOR DETAILS Valve Provides Easier Installation 


For further information, see Edward forged steel gage valves in 
your nearest National Foam the 1z-in. size now include a model 
with a male inlet and female outlet. 
It requires no nipples—as for exam- 
ple, in hooking up pressure gages to 
Wide choice of application de- pressure tubing or casing, because 
. the male inlet serves the same pur- 
vices 
pose as a nipple. Compactness overall 
makes the valve suitable for cramped 
areas, aS in instrument piping. Two 
ANOTHER NEW PRODUCT BY NATIONALFOAM __ designs are provided; the globe is 
—Pioneers in the manufacture of foam and foam equipment ass "4 designated as Fig. 152J and the angk 
as Fig. 153J. Ratings are 4000 Ib. at 
150 or 600 lb. at 750 F. A safety 
NATIONAL FOAM SYSTEM. % 5 taper threaded joint between body 
“Headquarters for Foam Fire Protection = = backing out yok to vibration, etc. Ed- 
WEST CHESTER. PENNA. oe ward Valves, Inc., East Chicago, Ind 
: Circle No. 15 on Reply Card 


Complete protection in auto- 


ti tem 
matic systems Distributor, or write for com- 


Simplified storage in tanks plete details today! 


(To obtain more data on advertised products see page 908) PETROLEUM PROCESSING, August, 1951 
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GRAVER TANKS 
at CITIES @) SERVICE 


COMPOUND PLANT 
CICERO, ILLINOIS 


Stainless Clad by LUKENS 
... Fabrication by GRAVER 


Serving as the supply center tor the Great Lakes and Midwest distribu 
tion areas, the new Cities Service compound and blending plant, near 
Chicago, will add a grease compounding section to its facilities. Important 
in this expanded operation are tour large stainless clad storage tanks 


tabricated and erected by Graver. 


Altogether, there are 127 Graver tanks at this huge plant which now 
blends solvent-refined base stocks into super-quality “heart cut’ motor oil. 
Supplied by barge trom the Cit-Con lube oil plant at Lake Charles, La., 


the Cicero plant has a capacity ot 50,000 gallons per day. 


The tabrication of 93 shop-built and 34 field-erected tanks indicates 
the scope ot Graver service in turnishing tanks and vessels in any quantity 
. any size and shape . . . carbon or special steels, solid stainless o1 


stainless clad. 


GRAVER TANK & MFG. CO. [NC. 


EAST CHICAGO, INDIANA 

NEW YORK - CHICAGO - PHILADELPHIA - WASHINGTON 
DETROIT - CINCINNATI - CATASAUQUA, PA. 

HOUSTON ~- SAND SPRINGS, OKLA. 
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hio Type 1000 Return Bends are of the box-type 
design. They are efficient and economical for most 
operating conditions. 


Ohio Type 1640 Return Bends are also of the box- 
type design. The type 1640 has stronger top con- 
struction and is recommended for higher operating 
conditions. Additional safety features are provided. 


Both designs use Ohio’s directional solidification 
casting principle. Write for descriptive bulletins. 


THE OHIO STEEL FOUNDRY CO. 


LIMA, OHIO — Plants at Lima and Springfield, Ohio 


District 
offices in: Chicago Detroit Pittsburgh 


Cincinnati Houston San Francisco 
Cleveland New York St. Louis 
Dallas Philadelphia Tulsa 


(To obtain more data ou advertised products see page 90S) 


What's New! 


Internal, Centrifugal Type Purifiers 
Have Three Stages for Separation 


A new line of purifiers of the in- 
tegral, centrifugal type is said to 
be low cost and to have a range of 
applications including use in steam 
drums, flash tanks, evaporators 
packed towers, bubble-cap towers, de- 
odorizers, and stills. Called the “Hi- 
Ef” Purifier, the unit is guaranteed 
by the manufacturer to deliver vapor 
with 1 ppm. or less of total] solids 
In operation, entrainment is removed 
in three stages. Vapor enters the 
top of the purifier as far away from 
the liquid level as possible, and passes 
downward in a rotary motion. This 
develops centrifugal force, which re- 
moves the greater portion of the en- 
trainment at this stage. In the sec- 
ond stage, the rapid rotation is re- 
duced to slow linear flow causing 
additional entrainment to drop out 
Again in the last stage, further centri- 
fugal foree is developed’ effecting 
practically complete removal of any 
remaining entrainment before the 
vapor is discharged. The entrainment 
is discharged below the liquid level 
by means of ejects. The units are 
available in a range of sizes in fab- 
ricated steel, stainless, and other alloy 
materials Sizes 4 through 10-in. 
are designed to pass through stand- 
ard 10 x 16 and 11 x 15-in. elliptical 
manholes; sizes 12 through 36-in. 
for standard round manholes; and 
large sizes 39 to 72-in. can be fur- 
nished on application. V. D. Ander- 
son Co., 1935 West 96th St., Cleveland 
2, Ohio. 

Circle No, 16 on Reply Card 


High Speed Shearing Action Provided 
In New Laboratory Mixer Design 


Designed for laboratory mixing 
operations where ordinary propellers 
generally are ineffective, the new 
Simplex Dispersator can be used for 
emulsification, dispersion, and_ inti- 
mate mixing. It is said to produce 
maximum turbulence and contact be- 
tween various substances, liquid 
liquid, liquid solid or liquid gas. Th 
unit consists of a cylinder rotating 
at high speed. The centrifugal force 
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What's New: 


from this 
forces the materials outwards through 
narrow slots in the cylinder wall un- 


resulting rapid 


der considerable pressure 
sult, the product 


As 4 
is sheared at high 


rotation 


re- 


speed as it passes through the slots, 
and the columns of liquid emerging 
from the slots are further sheared 
on coming into contact with the 
slower moving mass of liquid in the 
mixing vessel. Premier Mill Corp., 
218 Genesee St., Geneva, N. Y. 


Circle No. Vion Reply Card 


Trade Literature 


CMP Records Manual 


Records Research Reports on the 
Controlled Materials Plan, Booklet 
X-1203; manual outlining methods 
tor simplifying paper work in con- 
rection with operation under CMP 
regulations, covering basic principles 
tor controlling receipts of raw mate- 
rials and parts, etc. Remington Rand, 
Inc., 315 Fourth Ave., New York 
0, 

Circle No, 18 on Reply Card 


Alloy & Stainless Castings, Fittings 


Esco Stainless and High Alloy 
Products for the Process Industries, 
Bulletin No. 175; 68 pages of catalog 
information on pipe, pipe fittings, 
valves, castings, sheet and plate, bar, 
wire, ete.; including tables on tem- 


perature, hardness, weights, bursting 


pressures, and corrosion § resistance 
data. Electric Steel Foundry Co., 
2141 Northwest 25th Ave., Portland 
10, Ore 


Circle No. 19 on Reply Card 


Continuous Wax Moulding Unit 


The Greer Automatic Wax Moulding 
Machine, a 10-page descriptive bul- 
letin on a new automatic, continuous 
unit for making finished 
wax in slabs. ‘See story, this issue, 
pp. 840-843.) J. W. Greer Co., Cam- 
bridge 39, Mass. 

Circle No. 20 on Reply Card 


processing 


Fighting LPG Fires 


LPG Fire Control; a 20-page, illus- 
trated handbook for firemen = and 
others who may be called upon to 
combat blazes in the presence of liq- 
uefied petroleum gas. Socony-Vacuum 
Oil Co., Inc., 26 Broadway, New York 

Circle No. 21 on Reply Card 


Steam-Operated Rotary Pumps 


Warren Streamflow Roter Pumps 
Bulletin WQ-50; illustrates and de- 
scribes a rotary type positive dis- 


AIR COOLED HEAT ==> 


= EXCHANGERS =| 


of 
QUALITY 


Specialized Process 


EQUIPMENT 


Pritchard’s 
NEW Quintair 


AIR COOLED HEAT EXCHANGER 


e Lower Installed Cost 
e Higher Efficiency 


For Low Cost, Dependable Cooling of Engine Jacket 


Water and Lubricating Oil 


e Fewer Parts to Assemble e Many Industrial Uses 


Write for FREE Bulletin No. 11.0.080 


"Registered Trade Name 


e Lower Maintenance Costs 


e Lower Operating Costs 


—— 


Dept. No. 135 


DIVISION 


908 Grand Ave, Kansas City 6, Mo. 


> 


District Offices 


CHICAGO e HOUSTON e NEW YORK e PITTSBURGH e TULSA e ST LOUIS 
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What's New! 


place 
fluids of moderate 
medium 


selec 


Warren Steam Pump Co., Inc 


ren 


Magnetic Oxygen Recorder 
Hays 
corder 


engineering and technical information 
on operation, 


ment steam-dnven 


pump for use, 
or low viscosity at 
with dimensions, 
and specifications 
War- 


pressures, 
chart, 


erties of the gas. The 
Michigan City, Ind. 
Circle No 


tion 


Mass. 


Circle No, 22 on Reply Card 


Hilsch Vortex Cooling Tubes 


V-2-551; a leaflet describing t 
Magno-Therm 


Zulletin 51-829; 


16 pages of to separate 


principles, methods of tions which can be used 


and features of an oxygen ana- 
lyzer utilizing the paramagnetic prop- 
Hays Corp., 


23 on Re plu Card 


Belmont Hilsch Vortex Tubes, 
he 
in these devices, of an internal vortex 
a flow of compressed air 
(‘or other gas) into hot and cold frac- 
in a wide 


COOLING WATER CONDITIONING + BOILER WATER CONDITIONING 


HOW TO LICK YOUR 


we can... .and usually does.. pose an infinite 
_ variety of non-identical problems. Variables include the water 
the plant equipment, operating conditions ond mony other 
factors. The proper approach to the solution of a cooling water — 
problem... . whatever its nature...is to engage the service of 


_ in the solution of all industrial water problems. Over two decades 
_ of experience have made BETZ water conditioning service scien- 
tifically correct, complete... economical. Our nationwide staff of 


welcome the opportunity of discussing your water 


(To obtain more data on advertised products see page 908 


variety of ways to calibrate instru- 
ments, cycle-test equipment, cool 
thermocouples, ete.; including tables 
of specifications and prices. Thermo 
Instruments Co., 1221 El Camino Real 
Belmont, California. 


Circle No, 24 on Reply Card 


Canary Island Lube Oil Plant 


Heat Engineering, July, 1951, con- 
tains a nine-page article describing 
@ new complete lube oil refinery at 


Teneriffe in the Canary Islands, oper- 
ated by Compania Espanola de Pe- 
troleos and designed and constructed 
by Foster Wheeler Corp., 165 Broad- 
way, New York 6, N. Y. 

Circle No. 25 on Reply Card 


Tank Agitators 


International Top Entering Pro- 
peller Mirers, Bulletin No. 73, eight 
pages covering construction features, 
sizes and specifications, and a selec- 


tion guide nomograph. International 
Engrg., Inc., Dayton 1, Ohio. 


Circle No. 26 on Reply Card 


Steam Trap Catalog 


Nicholson Steam Traps, Catalog 
No. 751; 30 pages covering a line 
of steam traps, air, and gasoline 


traps; steam, air and gas separators, 

and the like. W.H. Nicholson & Co., 

12 Oregon St., Wilkes-Barre, Penna. 
Circle No. 27 on Reply Card 


Ball-Bearing Swivel Joints 


Chiksan Ball-Bearing Swivel Joints, 
Catalog No. 50-D, 20 pages; a four- 
page bulletin on dimensions, and a 
four-page bulletin on packing sets 
for these products. Chiksan Co., 
Brea, Calif. 


Circle No. 28 on Reply Card 


Corrosion Notebook 


Notebook on Corrosion Resistance ; 
16 pages of data on the corrosion re- 
sistance of various types of stainless 
tubing and pipe, by type of corrodent 
at various concentrations; and in- 
cluding descriptions of general types 
of corrosion Carpenter Steel Co., 
Alloy Tube Div., Union, N. J. 

29 on Reply Card 


Circle No 


How to Save Money with Steam 


How Increasing Your Steam Costs 
Can Save Money, Booklet No. 2171, 
comprises a set of 16 questions and 
answers on the economical use of 
steam in heating and processing 
Sarco Co., Inc., Empire State Bldg.. 
New York 1, N. Y 
Circle No. 30 on Reply Card 
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What's New! 


Air Pollution Meter 


Air Pollution by SO. Recorded by 
Thomas Autometer, Folder ND 46- 
9111); eight pages describing a new 
fully automatic analyzing and record- 
ing sulfur dioxide meter, operating 
on electrolytic conductivity principle, 
with range of 0-5 ppm. Leeds & 
Northrup Co., 4938 Stenton Ave., 
Philadelphia 44, Penna 

Circle No. 31 on Reply Card 


Steam Trap Catalog 


Steam Traps, Bulletin T-1740; 24 
pages on an impulse type steam trap, 
how it works, how to figure sizes, 
ete., with capacity charts, application 
diagrams, typical installations, prices, 
specifications, etc. Yarnall-Waring 
Co., Chestnut Hill, Philadelphia 18, 
Penna. 

Circle No. 32 on Reply Card 


Vertical Centrifugal Pumps 


Pacific Type WY Vertical Ceutri- 
fugal Pumps, Bulletin 105-A, four 
pages describing pumps with capaci- 
ties from 40 to 7000 gpm. at pres- 
sures to 500 psi., differential head to 
1500 ft., temperatures to 700° F., at 
speeds to 3600 rpm; for loading, 
unloading, handling gas oils, kerosene 
gasoline, LPG's, or other crude and 
products services. Pacific Pumps 
Inc., Huntington Park, Calif. 

Circle No. 33 on Reply Card 


Corrosion-Resistant Paints 


Corrosion-Resistant Tygon Protec- 
tive Coating for Metal or Concrete, 
Bulletin 720; 16 pages describing line 
of plastic paints with tabulation of 
chemical resistance characteristics, 
recommended application procedures 
U.S. Stoneware, Akron 9, Ohio 

Circle No. 84 on Reply Card 


Heat Exchange Equipment 


National Condensing and Cooling 
Sections, Catalog No. HT-20; 16-page 
booklet covering design features and 
physical characteristics, of heat trans- 
fer equipment; with design and en- 
gineering data, charts, and dimen- 
sional drawings National Radiator 
Co., Heat Transfer Div., 60 East 42 
St.. New York 17, N. Y. 

Circle No. 35 on Reply Card 


Pipe Line Flow Measurement 


Metering Flows in Crude Oil or Re- 
finery Products Pipelines, Instrumen- 
tation Data Sheet No. 7.2-2; four 
pages outlining the operating prin- 
ciples and application of an electric 
flow meter system. Minneapolis-Hon- 
eywell Regulator Co., Industrial Div 
Station 40, Philadelphia 44, Pa 

Circle No. 36 on Replu Card 
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 STRAINERS& 
SEPARATORS 


Prevent Expensive Repairs 
and Avoid Shutdowns 


Stop trouble before it starts. 
Install ADSCO Strainers and Separators keep operating 
equipment running at top efficiency. 


ADSCO Y and T-Type STRAINERS keep the dirt and scale out 
of your equipment. Installed ahead of every regulator, pump, valve 
or trap, an ADSCO Strainer will reduce maintenance and prevent 
costly shutdowns. Designed with tapered seating of screen, and gas- 
keted cap. Pressure drop no greater than through ordinary elbow. ’ 
Sizes from 4" to 6”. For 9 to 1 screen ratio, and extra large pocket | 
for sediment collection, use the ADSCO T-Type. 


ADSCO SUCTION STRAINERS are used on lines carrying oil, 
water or other liquid. Usually installed on the suction side of pumps 
or other apparatus but can be used on discharge or other service. 
Solids are collected in large basket screen, easily removed for clean- 
ing, and with quick opening cover. Straight through or offset con- 
nections in sizes from 2” to 10", for various pressures up to 300%. 


ADSCO SCPARATORS remove moisture, oil and small solid 
matter from steam, air and gas lines. Deliver dry steam to equip- 
ment for increased efficiency. Available in vertical or horizontal 
types in sizes up to 10”, 

ADSCO RECEIVER SEPARATORS are recommended for use in 
steam lines to provide ample capacity for water or oil, and to elim- 
inate pulsation from reciprocating equipment. Deliver steam at 
uniform pressure and separate slugs of water and oil. Optional pip- 
ing connections. Large range of capacities. Sizes from 144" to 12”, 
150 psi and 300 psi, and for temperatures to 650F. 

| 
@ SEND FOR NEW, COMPREHENSIVE BULLETIN 
Completely revised —16-page Bulletin No. P-46-50A 


MEAT CACHANOEES 


, { A pDsco 
soints 


PRODUCTS 


AMERICAN DISTRICT STEAM CO., INC. + North Tonawando, N.Y 
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Available 
in many colors, 
including white 
ond aluminum 


Save Metal with 


RUST-OLEUM 


Silently, but ruthlessly (even as you are reading 
this) rust is gnawing away at your tanks, pumps, 
derricks, refining equipment, buildings, roofs, 
fences—every rustable metal—inside and outdoors. 


To protect your investment—to keep every possible 
pound of new steel for the defense program— 
adopt rust control with Rust-Oleum as an im- 
portant part of your maintenance program. 


RUST-OLEUM stops rust. It can be applied even 
over rusted surfaces. It is not necessary to remove 
all the rust. Just use wire brush and sharp scraper 
to remove rust scale and loose rust 

RUST-OLEUM can be obtained promptly from In 
dustrial Distributors’ stocks in principal cities of 
the United States and Canada. Write on your com 
pany’s letterhead for complete catalog and nearest 
source of supply 


RUST-OLEUM CORPORATION 


2478 Oakton Street, Evanston, Illinois 


© Stocked and Sold by Leading Industrial Distributors 
in All Principal Cities of the United States and Canada 


GIS (To more data on advertised products see page GOS 


What's New! 


Organic Chemicals List 


Supplement 37-3 to Eastman Or- 
ganic Chemicals List No. 37; 12 pages 
listing 77 new chemicals, their mol- 
ecular wts., structural formulas, melt- 
ing and or boiling ranges, plus latest 
price changes on all chemicals recent- 
ly made. Distillation Products Indus- 
tries, Eastman Organic Chemicals 
Dept., Rochester 3, N 
Circle No. Bi on Reply Card 


Residuum Oil Burners 


Type SAR Oil Burners, Bulletin 
23; four pages covering steam atom- 
izing residuum oil burners, now avail- 
able only in all-steel construction for 
greater safety in handling pitches, 
tars, uncut asphalt, tower bottoms, 
and fatty acids, according to the 
manufacturer. National Airoil Burn- 
er Co., 1284 Sedgley Ave., Philadel- 
phia 34, Penna. 

Circle No, 38 on Reply Card 


Low Carbon Alloy Steel Tubing 


BédW Alloy Steel Tubing, Low Car- 
bon Grades for Mechanicals Uses, Bul- 
letin TDC 149; four pages of con- 
densed data on carburizing grades of 
tubing steels: microstructure, critical 
points, effect of alloy elements, forg- 
ing, machining, welding and thermal 
treatment. Babcock & Wilcox Tube 
Co., Beaver Falls, Penna. 

Circle No. 39 on Reply Card 


Insulation of Cellular Glass 


Foamglas Insulation for Piping and 
Process Equipment, A.LA. File No. 
37-B; 24 pages of engineering data, 
application data, and catalog in- 
tormation on line of glass foam insu- 
lation, with detailed instructions 
covering proper use and installation 
on pipe, fittings, process equipment, 
vertical and horizontal tanks, etc. 
Pittsburgh Corning Corp., 307 Fourth 
Ave., Pittsburgh 22, Penna 

Circle No. 40 on Reply Card 


For Your Convenience 

Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What's New!” You'll find them 
facing the first page of this 
section. Just circle the num- 
bers corresponding to the num- 
bers at the end of each item 
in which you are interested 
Then fill in the bottom of the 
card and drop it in the mail 
No postage required 
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What's New! 


Steam Traps and Air Traps 


Armstrong Steam 


with prices, on cast semi-steel and 
forged steel inverted bucket traps, 
compound steam traps, ball float air 
traps, Y-type strainers, and terminal 
check valves; with data on calcula- 
tion of condensate loads, ete. Arm- 
strong Machine Works, 213 Maple 
St., Three Rivers, Mich. 
Circle No. Al on Reply Card 


Safety Shut-off Valves 

Maron Safety Shut-Off Valves 
Bulletin 8000; four pages of specifi- 
cations and data on line of automa- 


Traps, Air 
Traps; a 12-page condensed catalog, 


recommended procedures for rust re- 
moval, and prevention of rust on bare 
metal and under paint in maintenance 
and salvage on tanks, pumps, valves, 
fittings, tools, engines, and the like. 
Oakite Products, Inc., 150D Thames 
St., New York 6, N. Y. 
Circle No, 43 on Reply Card 


Filters for Air and Gas 


Staynew Pipe Line Filters for Air 


and Other Gases, eight-page brochure 
«xplaining the action, and giving spe- 
cifications, of several models in a line 
of filters designed to protect air- 
operated tools, and instruments, and 


vacuum pumps and to filter and dry 
air, natural and manufactured gas, 
as well as all types of corrosive gases. 
Dollinger Corp., 11 Centre Park, 
Rochester 3, N. Y. 

Circle No, 44 on Reply Card 


Plant Protection in an Atomic Attack 


How to Prepare Your Plant for 
Atomic Attack; 32-page illustrated 
booklet designed for management and 
safety personnel, prepared for all 
plants, large or small, by Walter 
Kidde & Co., Inc., 40 East 34th St., 
New York 16, N. Y. 

Circle No, 45 on Reply Card 


tic safety cut-off valves for furnaces, 
or boiler fuels, including natural, 
manufactured, and LP gases, light or 
heavy oils, coke oven gases: held 
epen by electrical circuit and close in 
ease of electrical current failure: 
suggested also for use on flammable 
liquid storage tanks, in sizes from 1 
to 4 in. Maxon Premix Burner Co., 
Muncie, Ind. 
Circle No, 42 on Reply Card 


Literature Offered in this Issue’s Advertisements 


Do you need detailed information on any specific subject? Check 


through this easy-to-use index of literature offered this month: 


Removing and Preventing Rust in ee adv't 
the Petroleum Industry, Field Serv- 
ice—Special Report B-900; four pages 
covering specialized materials and 


ind 


COMPRESSORS 
tio deseript 


COMPRESSORS 


THE 
NATIONAL AIROIL 


COMBUSTION 


TEN THOUSAND HOURS WITHOUT SHUTDOWN IS NOT “OVERTIME” 
for process oil heaters fired by the NATIONAL AIROIL TANDEM 
COMBUSTION SYSTEM firing dirty, wet refinery gas; uncut asphalt; 
refinery fuel oils . . . HOURS ARE LONG . . . PROFITS ARE HIGH 
. . . YOU will realize high profits from YOUR heaters when 
TANDEM COMBUSTION UNITS are specified. 


Detailed information sent upon request on your business 
letterhead. 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL BURNER CO., 


Main Office & Factory: 1297 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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The Handy Durable 


Bench Yoke Vise 


It’s got what 
you need 
for easy work 


@ You save time and effort with this more-for-your-money 
RIGID Bench Vise. Right where you need ’em are its 
intregral pipe rest and benders that won't flatten pipe—and 
heat-treated tool-steel LonGrip jaws mean you don’t have to 
be so fussy with polished pipe. Special malleable frame, extra 
durable. 8 sizes to 6’’ pipe, bench, post, stand and Tristand 
models, yoke and chain. Order from your Supply House. 


(To obtain more data on advertisd products see page QOS) 


What’s New! 


CORROSION INHIBITOR, for light petroleun 
products technical information or ise 
Santolene See adv't. p. sow 


EJECTORS: Catalog 34. See adv't. p. 


See adyv't 


FIOW METERS. gas, wet test: Bulletin 7-110 
Pp 


GAGE ILL MINATORS, explosion-proof Data 


init. See adv't. p. S62 

GAGES yuid jevel: Catalog N See 
ady 

HEAT EXCHANGERS r-cooled: Bulletin N 
110.080, See adv't. p. 915 


HEAT EXCHANGER TUBES, finned Bulle 
tir 1 


See adv't. pp. S30-S3 


HEAT EXCHANGER TUBING sluminun 


24-page booklet See adv't. 

HYDROFLUORIC ACID squeous and it 
hydrous: Technical Bulletin No  30-A Ser 
adv't nside back ver 


INSTRUMENT CONFERENCE & EXHIBIT 
preliminary progran See adv't. p 


KNOCK 


engine 
See advt. fae 


MiST ELIMINATORS S-page bulletir See 


adv't. p S85 


MIXERS vertica Catalogue N now See 


idv't. p 


PACKING REMOVER: Bulletin DH PP Ser 
t 


advit. 


PAINT. rust preventive: Catalog See adv't 
p. 


PIPE FITTINGS, long tangent elbows: Cat 


log See adv't 


PIPE FITTINGS return bends See ad 


PIPE FITTINGS. welded: W-5 Weldtlet Cat 


x See ad p sue 


PUMPS 


PUMPS. sump. explosion-proof. Bulletin 4% 
See adv't. 


REFRACTORIES fused stabilized zir 


rm 140% See adv't. p. S26 


REFRACTORIES. unit-suspended: Catalog. See 
ady't S12 


son 


STEAM TRAPS Bulletir m0 See adv't 


STEAM TRAPS Catalog No 65-Q Seer 
adv't p 


STRAINERS & SEPARATORS: Bulletin Ni 
P- 46-504 See adv't. p. 917 


TANK CLEANING 52-page booklet Seria 
Ne 4. See adv't. facing pp. 
rted terature n ts manufacture 
Serial Nos A-1210 and A-sS#62t 


pp 


TEMPERATURE CONTROL SYSTEM: Bulle 


tim See adv't. p 


THREAI? COMPOUND, for high temperature 
service free sample and data sheet See 
advt. p. S72 


TUBING sluminum Booklet entitled Ir 
strument Lines of Aluminum See adv't 
Sse 


ISCOMETERS, Saybolt: Bulletin 7-70 See 
idv't. p. SM 
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During a recent 50th anniversary 
banquet at New York City’s Hotel 
Commodore, more than 100 employes 
of The M. W. Kellogg Co., refinery 
and chemical engineers of New York, 
were each presented with an en- 
graved gold watch in recognition of 
25 years or more of service with the 
company. Shown here are Warren 
L. Smith (left), president of Kellogg 
displaying the watch with Champ 
Carry, President of Pullman, Inc., of 
which the engineering firm is a sub- 
sidiary. Others in the photograph 
ire Roy Walls, Kellogg's personnel 
director, and Herbert Schuster, 
chairman of the committee which 
planned the banquet 

. * 

Five members of the research staft 
of Standard Oil Co. ‘(Ind.) have been 
promoted, The men and their new 
positions are: R. F. Marschner, sen- 
ior research as- 
sociate; B. L. 
Evering, re- 
search associate; 
A. P. Lien, sec- 
tion leader; and 
R. Carmody 
and John- 


Mr. Evering 


son, group lead- 
ers. All are lo- 
cated at Stand- 
ard’s Whiting, 
Ind., laboratory 
Dr. Marschner 
was graduated 
from Brown University and received 
a Ph. D.. from Penn State College in 
1936. He joined Standard’s research 
staff in 1934 and has been a section 
leader since 1946. Dr, Marschner is 
the new chairman of the American 
Chemical Society's Chicago section 


Mr. Lien 


Dr. Evering received undergradu- 
ate training at Loyola College of 
3altimore, Md., and the University 
of Heidelberg. After receiving a 
Ph. D. from Johns Hopkins univer- 
sity in 1934, he joined Standard's re- 
search staff. He has been a group 
leader since 1943. 

Dr. Lien was graduated from Ot- 
tawa, Kans., University and received 
a Ph. D. from Ohio State University 
in 1941. He joined Standard upon re- 
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M. W. Kellogg Co. Celebrates Fiftieth Anniversary 


ceiving his doctorate and has been 
a group leader since 1946 


* * * 


Roy M. Teel has been appointed as- 
sistant to the manager of the natural 
gasoline department of Phillips Pe- 
troleum Co. 

H. R. Legatski, who has been su- 
perintendent of operations, has been 
named project development engineer 
for Phillips Chemical Co., a subsidi- 
ary of Phillips Petroleum. In _ this 
newly created job Mr. Legatski will 
evaluate the technical aspects of 
projects for the company. Louis P. 
Sumpter succeeds him as_ superin- 
tendent of operations. 

In other changes W. L. Culbertson 
has been appointed chief engineer in 
charge of the engineering division, 
succeeding Mr. Teel; C. R. Ringham 
has been appointed director of the 
section of coordination and analysis 
of the engineering division, succeed- 
ing Mr. Culbertson; L. H. Moore has 
been appointed superintendent of the 
division of contracts and settlements, 
with R. H, Clark to direct the set- 
tlement section; H. R. Markley has 
been named assistant to Mr. Sumpter 
in charge of plant operations, and 
W. L. Phillips has been appointed 
western district superintendent at 
Odessa, Texas, to succeed Mr. Mark- 
ley 

Henry A. Heiss has been appointed 
manager of Pan-Am Southern Corp.'s 
Destrehan, La., refinery. The position 
of Destrehan manager is a new one, 
and its creation does not affect the 
positions of other top officials at the 
refinery, according to the company, 
4. D. Tufts will continue as refinery 
superintendent, with R. L. Argus and 
Vv. G. Relimpie as assistants 

Mr. Heiss, 42 comes to Pan-Am 
Southern from Indiana Standard, 
where he was general foreman of the 


light oils division, supervising the op- 
eration of catalytic cracking units 
Earlier he served as general foreman 
of Indiana Standard’s heavy oil op- 
erations. 


* * * 


Dr. P. C. White has been appointed 
manager of research and develop- 
ment for Pan American Refining 
Corp. Dr. White has made his head- 
quarters at the 
Company's main 
research labora- 
tories in Texas 
City, Texas. 

Dr. White 
comes to Pan 
American from 


Dr. White 


the research de- 
partment, Stand- 
ard Oil Co. «Ind), 
He entered the 
petroleum indus- 
try in 1935, im- 
mediately after 
receiving a Doc- 
tor’s degree in chemistry from the 
University of Chicago 

In 1950 Dr. White was appointed 
division director, fuels and special 
products division at the Whiting 
Laboratory 

Also announced are two promotions 
in the research staff at Texas City 
M. C. Hopkins, previously coordina- 
tor of research and development, has 
assumed the duties of technical di- 
rector. In this position, Mr. Hopkins 
will be directly responsible for al! 
phases of chemical engineering work 
Dr. J. E. Kasch advances from assis- 


Mr. Hopkins 
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Personals 


tant director to associate director. 
Working directly under Mr. Hopkins, 
Dr. Kosch will be in charge of proc- 
ess development, process design and 
economics 

Mr. Kopkins came with Pan Am- 
erican in 1937 from Freeport Sulphur 
Co. He received his B. S. Degree in 
chemical engineering from Rice nsti- 
tute in 1931. Dr. Kasch came with 
Pan American in 1942, after complet- 
ing his Doctor's work in chemical] en- 
gineering at the University of Texas 
During the World War II, Dr. Kasch 
was in the refining division of the 
Petroleum Administration for War 


* * * 


George C. MeLaren, general su- 
perintendent of the natural gasolin« 
department of Standard Oil of Califor- 
nia, southern district, has been elec- 
ted president of the California Na- 
tural Gasoline Assn, replacing R. S. 
Tulin, Shell. 


* * 


Warren H. Kraft, director of Hono- 
lulu Oil Corp., was elected vice presi- 


dent, and E. R. Millett, Jr., was re- 
appointed secretary-treasurer. 

In addition to past presidents who 
are ex officio members, the follow- 
ing were appointed to the executive 
committee: F. E. Bradley, C. C. M. O.; 
Cc. L. Case, Continental Oil Co.; R. 
C. Enderly, Wilmington Gasoline Co.: 
Fred Hartley, Union Oil Co.; Ray 
Hull, California Research Corp.; C. 
L. Hutchings, Tide Water Associated: 
E. W. Walker, Western Gulf Oil Co.: 
P. E. Foote, Petrolane, Ltd.; M. L. 
Fort, Pacific Lighting Supply 
Co., Grove Lawrence, Southern Cali- 
fornia Gas Co., and Winton J. Heinz, 
Ingersoll-Rand Co 


* * * 


Gas 


Reginald J. S, Pigott, director of 
the engineering division of Gulf Re- 
search & Development Co. of Pitts- 
burgh since 1929, has been nomin- 
ated as 1952 president of The Am- 
erican Society of Mechanical Engi- 
neers. Mr. Pigott heads a slate of 
new ASME nominees, including four 
regional vice presidents and two di- 


PROCESS ENGINEER 


With at least 4 years 


Refinery Experi 


Crude 


| ence including Operations 


Vacuum Operations, Catalytic Cracking 


and Polymerization Midwest Refinery 


BOX 41 
PRETROLELM PROCESSING 


PROCESS ENGINEER WANTED 


Recent graduate or chemical engineer 
with one or two years oil refinery ex- 
perience desired Letter should include 
details of education, experience, family 
and military status and salary ex- 
pected Personal interview can be 
arranged 
BOX 39 


rectors-at-large, submitted by the 
society's nominating committee. Since 
only one name is presented for each 
office, nomination is tantamount to 
election, 


* * 


J. E. Swearingen has been ap- 
pointed general manager of produc- 
tion of the Standard Oi] Co, (Ind.) at 
He has been a director and 
presi- 


Chicago 
assistant to the executive vice 
dent of Stanolind Oil and Gas Co, at 
Tulsa, 

Mr. Swearingen joined Standard 
Oil Co. (Ind.) in 1939 as a chemical 
engineer in the research department 
at Whiting, Ind. After holding several 
positions in Standard’s research de- 
partment, he was transferred in 1947 
to the manufacturing department of 
Stanolind. He was made assistant to 
the vice president in charge of oper- 
ations in 1949 and, subsequently, be- 
came manager of Stanolind’s central 
division with headquarters at Okla- 
homa City. Early this year he was 
transferred to Stanolind’s general 
office in Tulsa, and soon thereafter 
was elected a director of the company. 

Mr. Swearingen graduated 
from the University of South Caro- 
lina with a B. S. degree in chemical 
engineering and received his M. §S 
degree from Carnegie Institute of 
Technology. 


GLIDDOL 


Glidden 
tHe 


MADE TO PRESCRIPTION 
STANDARDS BY THE... 


EXCEL-SO 


CALIBRATING TANKS 
Any ‘capacit 


From the first shipment, Gliddol has been 
made under rigid laboratory control to 
prescription standards. Here is the finest 
soybean additive that can be used to im- 
prove the performance of lube oil, fuel 
oil, grease or gasoline. 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N. Laramie Ave., Chicago 379, Ill. 


Warner Lewis 
Company 


GOOD OPPORTUNITY 


for young 


CHEMICAL ENGINEER 


in petroleum and 
chemical fields 


. . . furnace builders, spe- 
cializing in petroleum and 
chemical heaters for crude 
distillation, cracking, etc., 
seeks services of young 
chemical engineer (recent 
graduate considered). 


Excellent opportunity with 
small, well established firm 
located in New York City. 


All replies confidential, our 
organization knows of this 
advertisement. 


BOX 40 


PETROLEUM PROCESSING 
50 W. 50th St. 
New York, N. Y. 
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SERVIC 


another leading refiner desalts with PETRECO 


sities Service has long been recognized for pro- 
Cities Se has long been gnized f ) 
gressive leadership, dependable excellence of 
product and refining know-how. The first Petreco 


to produce results the first time. In this particular 
case the Petreco Electrosphere to the right in the 
picture above has delivered throughputs as high 


Desalter for Cities Service was installed in their 
East Chicago, Indiana, refinery. When their great 
new refinery at Lake Charles, Louisiana, was built, 
Petreco Desalters were installed as part of the 
regular refining flow system. 

There is only one way to earn a repeut installation 
for a company such as Cities Service, and that is 


as 75,000 barrels per day for extended periods of 
time and was a considerable factor in the topping 
units continuous fifteen months run during which 
30,000,000 barrels of oil were processed. Results 
such as these are the reasons why leading refiners 
continue to specify Petreco Desalting and Petreco 
Service. 


PETRE( PRO YMPLETE 


SPECIALIZED 


DESALTING SERVICE 


{DESALTING 
PETROLEUM PROCESSES SALTING 


AND FACILITIE 


PETROLEUM RECTIFYING COMPANY 


5121 SO. WAYSIDE DRIVE, HOUSTON 3, TEXAS 
1390 E. BURNETT ST., LONG BEACH 6, CALIFORNIA 
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Plant Security Program Lags 


ITTLE headway seems to have been made this 

past year in organizing the refining industry in the 
effort to strengthen the plants’ internal security pro- 
visions against sabotage, subversive activities and 
even outside attack. For more than six months a 
special American Petroleum Institute Committee has 
been in charge of this task. What has been accom- 
plished to date has been at individual plants where 
the management has taken the initiative in directing 
the work. In many instances, PETROLEUM PROCESSING 
staff writers in their visits to refineries have found 
alarming laxness even in screening outsiders who pre- 
sented themselves at the gate for admittance. 

This laxness could penalize the oil companies in 
more ways than one. In case of an actual emergency, 
or even great threat of one, it is likely that the matter 
of setting up plant security measures which refineries 
and other industrial plants without doubt would be 
required to follow would be taken over by outside 
government agencies whose personnel has had no 
experience in the operation of refineries. Even today, 
the inspection of refinery security facilities is in the 
hands of the Munitions Board, except for waterfront 
properties which remain in the jurisdiction of the 
Coast Guard. Too often the reports of the investi- 
gating officers call for protective measures which are 
costly to the companies and not warranted in the light 
of actual conditions. 

In the last war, the work of making plant security 
inspections was under PAW, the actual inspecting 
being done by older retired workers and persons who 
had the confidence of the plant officials. 

In the present instance it would seem that this duty 
of supervising plant protection should be a function 
of PAD, rather than to remain in the hands of the 
Munitions Board. In fact the PAD planned organiza- 
tion includes a Facility Security Division, which is as 
vet mostly unstaffed. 

With this work in the hands of experienced person- 
nel through PAD, it is likely that the industry's pro- 
gram for improving plant protection would have 
greater support of oil company executives than is 
now apparent. Also, in the event of an actual emerg- 
ency and the need for greatly strengthening the se- 
curity measures, the industry would be spared the 
costly and impractical suggestions that will certainly 
come if the responsibility for plant protection remains 
in the hands of an outside agency. 


Management Must 'Make" Scrap 


HE National Production Authority and other 

government agencies are appealing to the oil 
companies to increase their metal scrap salvage ef- 
forts. They point to a critical present need and also 
to the continuance of the demand for scrap for some 
years ahead. This year, it is stated, the steel compan- 
ies will need 32,500,000 tons of purchased scrap, some 
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3,500,000 tons more than a year ago, Next year they 
will need 35,000,000 tons. 

The majority of refineries now have salvage de- 
partments that reclaim metal and sell to scrap dealers 
what cannot be reused within the plant. If scrap col- 
lections here are to be materially increased, it will 
be done through the plant managers earmarking for 
salvage equipment already obsolete and not in use but 
left standing for one reason or another. Such a pro- 
gram will benefit the company by taking off its tax 
books equipment beyond the stage of future useful- 
ness, and by improving plant safety and house- 
keeping. This function of scrap collection is beyond 
the scope of the established plant salvage bureaus in 
most cases. In the present emergency organized scrap 
collection becomes a functjon of plant management 
which should be exercised. 


Channel Black—A Victim of Progress 


(CCHANNEL-PROCESS carbon black plants are slow- 

4“ ly on their way out. No new channel plants re- 
portedly have been built for the past several years and 
none are contemplated; on the other hand, several are 
shut down while some have been torn down and re- 
erected elsewhere. 

Conversely, production of furnace-process carbon 
black has been increasing steadily and may amount 
to three-fourths of the total carbon black produced 
in the U. S. and United Kingdom by 1953. Until two 
years ago channel black accounted for half the total 
or more. 

The reasons for the reversal are to be found in ex- 
tensive production of synthetic rubber (particularly 
the GR-S type), continued research by the carbon 
black industry, increased cost of raw materials for 
black manufacture and greater demand for the natural 
gas from which channel blacks are made. 

The furnace blacks impart much the better prop- 
erties in finished synthetic rubbers for tire manufac- 
ture and allied uses, and fortunately are interchange- 
able with the channel blacks in the compounding of 
natural rubber. Moreover, furnace blacks are out- 
standing in the properties imparted to “cold” GR-S. 

From the economic standpoint, furnace blacks may 
be produced from either oil fractions or natural gas; 
channel blacks only from gas. In either case the yields 
are much higher on a comparable basis by the furnace 
methods than by the channel process. The price for 
natural gas has continued to trend upward, in addi- 
tion, consequently tipping the scales still further 
against the channel method. 

We should not look down on the channel process, 
however, for there is much on the credit side of the 
ledger. It utilized much gas in its heydey which other- 
wise would have been flared; it brought industrial- 
ization to some areas much sooner than otherwise 
could have been expected, and it held the fort during 
the war until furnace black plants could be built. 
Channel black still is an important product. 
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For ANHYDROUS 4 


on GENERAL CHEMICAL 


Ever abreast of the needs of the Petroleum Industry, 

General Chemical is geared to serve today's increasing demand 

for Anhydrous Hydrotluoric Acid in production of blending Helpful Data on Anhydrous HF 

components for aviation fuels. Our extensive plant capacity General Chemical’s 24-paxe er 
Service Bulletin No. 30-A on Hydro- 

developed during World War II is strategically located .. . and 

fluoric Acid, Aqueous and Anhydrous, 
our knowledge of Hydrofluoric Acid and its handling contains data on physical and chemi- 
reaches back half a century. 


cal properties, solubilities, corrosion 


: : data, safety and precautions, etc. Also 
Whether you now use Anhydrous HF to produce alkylate a bibliography on properties and uses 
in the older vertical reactor—or anticipate its use in the newer in organic reactions 


horizontal reactors—discuss your needs with For your tree copy, please write on 


General Chemical first. For further information, business letterhead 
or phone any com- 
consult our nearest office listed below. = 
pany office. 


GENERAL CHEMICAL DIVISION ; 
ALLIED CHEMICAL & DYE CORPORATION ; 
40 Rector Street, New York 6, N. Y. 
Charl 


Greenville (Miss } 
. 


Los Angeles 
Minneapolis 


° Providence 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 


FOR AMERICAN INDUSTRY 
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